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The ability of Heald 
BORIZING to 


combine operations and 


reduce handling time can 


make other precision finishing 


methods obsolete, regardless 
of age of equipment 


FOR EXAMPLE: This One Bore-Matic Replaced Two Older Machines 
and Increased Production more than 50% 


FRONT REAR STATION FRONT STATION REAR STATION 





This new Heald Model 321 Bore-Matic performs 
combined boring, turning and facing operations 
on both ends of two different differential bearing 
carriers, as shown in the diagrams above. The Borizing is a copyrighted word meaning the applica- 
job was formerly done in sequential operations tion of any number or variety of precision finishing 
: : operations performed on a Heald Bore-Matic. 
on two separate machines, at a net production 
of 105 parts per hour. Borizing on this single- 
machine setup increased production to 166 parts 


per hour, with closer tolerances, better finish THE HEALD MACHINE COMPANY 


and much easier operation. 


It PAYS to come to Heald © 














Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 
Chicago * Cleveland + Dayton * Detroit °* Indianapolis * New York 












the 
CoveR: Three typical throw- See : , 
away carbide shapes — 
round, square and triangle Bay ’ 
‘ —are shown simultaneously #7 7 


operating on a workpiece. . 
















y re Methods of setting up a 
throw-away insert tool pro 


grams are described in the 






article starting on page 3 
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IMPORTANT MILNE 


e orders come in three 
small, medium and large. 
58 the continent, Milne has 40 
saws cutting tool steel to your order, 
whether it’s in pounds or tons. 
And wherever you are, a Milne man 
is near you. There are 38 Milne 
tool steel specialists strategically 
placed to help you with tool steel 
problems and expedite your order. 
Big or little, your order gets the 
maximum in Milne service. 


vf 


Vw 
DUARES 


Wide range of sizes 
and grades in 
WATER HARDENING— 
b NON-DEFORMING— 
SHOCK-RESISTING—HOT 
WORK AND HIGH SPEED 
FLATS TOOL STEELS 


All full length Kolorkoted 
for permanent 
identification 


Write or call for Milne’s 
Tool Steel Selector. 
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Operation and Maintenance 


W hen produc tion mae hines are more ¢ omplic ated, maintenance prob 
lems become compounded. Machines are not only performing more 
operations automatically with greater precision but are also being tied 
together in continuous lines. Unnecessary delays for repair of one unit 


in an integrated line cannot be tolerated. 


Demands that all machine components be in the open. however. are 
not realistic when considering the over-all production picture. Motors, 
controls, hydraulic valves and tubing may require maintenance and 
should be accessible. Accessibility should not mean that these com 


ponents must be hung on a machine like Christmas tree ornaments. 


There are other aspects to consider. An externally mounted control 
can be a chip trap and interfere with operation. It can handicap the 
setup man, causing him to extend his reach more than should be nee 
essary. The operator who must reach over a component that could be 


inside the hase is wasting manpower. 


There should be a practi il compromise between operation and 
maintenance. If periodic visual inspection is made for maintenance 


what is wrong with opening the door in a machine base? 


Another approach is to encourage the development and design of 
foolproof equipment. Hydraulic fittings need not leak: pilot valves need 
not stick: electrical contacts need not fail. These are a matter of design 
and application. For a machine. however, it is necessary to select the 
best equipment available for the job and to strike a balance between 
operation and maintenance. Neither should have an advantage at the 


expense ol the other. 
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The ONE tuly ALL-PURPOSE Dial, Gage 





This Versa-Dial is fitted with fingers to Equipped with other kinds of fingers, 
measure I.D. of grooves. Other fingers are Versa-Dial can check your internal or external 
stocked for various lengths of reach and for THREADS for assembly quality, shallow 
small 1.D’s. Contact tips can be finished for COUNTERBORES for I.D., GEARS for pitch diam- 
O-rings, snap rings or specials, as required. eter, DOVETAILS and a host of SPECIAL SHAPES. 


Write for details and prices to meet your specific needs 


STANDARD GAGE COMPANY, INC. 


MEASURING INSTRUMENTS FOR PRECISION INDUSTRY 
121 PARKER AVE. POUGHKEEPSIE, N. Y. 
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Precision Collet work for all sizes to 1-1/16” Precision Step Chucks for diameters up to 6”. Integral Mount Jaw Chucks for precision 
Collet seats directly in spindle. Provides Collet-like accuracy holding of regular or irregular shapes up to 5”. 


Hardinge Mode! HLV 10” Lathe was primarily designed to fill 
a very old existent gap between the plain precision bench lathe and 
the heavy duty engine lathe. 
Extreme accuracy, high spindle speeds, 
and thread cutting ability are coupled with power 
and ease of operation 
to obtain the desired results rapidly. 


Write for Bulletin HLV 


HAROINGE Ie 


oe ites 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette St., New York 12, N. Y. 
July 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-5 
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Rugged, front-to-back crankshaft with huge 

crankpin This is it! The most talked about press in the world! 
Fully concealed, yet accessible, driving The press that captured the hearts of the .entire 
mechanism industry at the Machine Tool Show! The press that 
Enclosed, rigidly supported gearing operates was born to do more than any O.B.I. ever built! 


my seqany an Gath Get the spectacular facts and figures on this 
Electro-pneumatic friction clutch on crankshaft P 9 





Wider spaced, longer, narrower gibs metalworking marvel... the all-new Niagara Series 

a a Wider, box type slide all within gibbing E, Front-to-Back Crankshaft Inclinable. It outmodes 

Precision, hardened, longer-wearing gears everything within its range (75 to 200-ton capaci- 

| Compect, straight-line, space-saving, ties, 4% to 7 V2 inch shaft diameters, standard and 
all-steel frame automated models). 


PRESS IN HISTORY! 


just send this... 


| — \ MACHINE & TOOL WORKS ° BUFFALO 11, NY. 


Please rush new Bulletin 56 with all the 





No overhanging gears, flywheel and other 


mechanisms facts on your brand new Series E Inciinable. 
No damaging crankshaft deflection ; Name Title 
-— © Full support to wide dies — no overhang on 


slide 
Greater resistance to off-center loading 


Accurate alignment of slide, with minimized 
—— tendency to cock 


* Substantially increased die life 


, 


Smoother, safer press performance — 4 ‘R 
simpler, thriftier servicing to get this a aes 


Less floorspace required 


ee POCLIMARLE PREG I: 
26 FACT-FILLED PAGES fn 





front-to-back crankshaft 


INCLINABLE PRESSES 
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The World's 


This large saving in the production of power screws at Rodney 
Hunt Machine Co. (Orange, Mass.) was made possible by the use 
of a LANDMACO Threading Machine. 

Specifications require 25,” diameter—2! pitch Acme threads 
56” long on cold-rolled steel. 5 hours had previously been required 
to complete the thread. Floor-to-floor threading time was cut to 
only 30 minutes after the installation of a LANDMACO 32C Single- 
Spindle Machine with a special 60” carriage travel. 

Many features in the design of this equipment make it possible 
to do heavy duty threading to precision tolerances. Heavy construc- 
tion and leadscrew feed assure accurate threading. Slippage of the 
work is prevented by an improved carriage front with 60°C greater 
gripping power. 

Massive construction of the 4” LANCO head and chaser-holders 
give maximum support to the chasers for the largest or smallest 
diameters. The tangential design of the chasers provides lateral 
absorption of cutting strains and free cutting action. Their 
roughing-and-finishing form assures threads of excellent finish in 
one pass, and the centering throats eliminate the out-of-roundness 
common in long workpieces. 

This is but one example of the production economies to be 
derived from using LANDIS Equipment on large diameter thread- 
ing. For additional information, please send specifications and ask 


for Bulletin #H-45. 


Largest Manufacturer of Threading équipment ~ 


LanDIS Machine company 


WAYNESBORO «© PENNSYLVANIA ~- U.S.A, 
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Now—"“A” Grade Gage Blocks 
at “B” Grade Prices 


81 Piece Grade A 
Rectangular Set 


Now Only 5395 


Zt YY em 
F Mh, ij > 


GRADE A 
Guaranteed 
+ .000004” 
— .000002” 


81 Piece Grade A 


eaters er Sei S465 


Closer Tolerances... Superior Finish . . . Longer Life . . . Lower Cost 


New Standards for DoALL Gage Blocks 


@rate Tolerance per 


Surface Finish 
Inch of Length 


Flatness Parallelism Microinches RMS 


“AAA'T -+.000001 
.000001 .000001 .000001 0.09 
+.000002 


.000002 -000002 -000002 0.09 


+.000004 


— .000002 .000004 -000004 














Grade B blocks discontinued— 
replaced by Grade A at comparable prices. 


New Literature Free on Request 


New Gage Block Catalog and Price List— 

contains complete data on DoALL rec- 
. tangular and square block sets . . . and 
= block accessories for assembling fixed 
and indicating gages for every re- 


quirement. 


Call or write DoALL for your copy 
—no obligation. 


DoALL has met modern measurement needs with a 
sweeping change in gage block standards. Grade B 
blocks (+ .000008”) have been discontinued . . . re- 
placed by Grade A at an almost identical price! And, 
Grade A now has a minus .000002” tolerance, formerly 
minus .000004”, providing greater accuracy and a two- 
millionths cushion for wear. 


Grade AA blocks (+ .000002”) are now priced only 
slightly higher than former Grade A prices. 


For ultra-precision, a new Grade AAA has been estab- 
lished with tolerances of plus or minus one-millionth 
inch per inch, or less. 


Here is the first basic improvement in overall gage 
block standards since World War I, when .001” was 
considered a close tolerance for parts. Here is DoALL’s 
answer to today’s needs for gages qualified to check 
parts to tenths, half-tenths and less. You pay no pre- 
mium for this needed improvement in accuracy, thanks 
to DoALL’s advanced manufacturing techniques. Re- 
member you get A Grade gage blocks at B Grade prices. 
Get the facts. Call your local DoALL Store or write: 


The DoALL Company 
254 N. Laurel Ave., Des Plaines, Illinois 


BANDS) 
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OUTSTANDING | 
PERFORMANCE 50,000 couplings 
: per Bath Tap! 


SRR SATS, 





Bath engineers helped to solve a tough tap- 
ping operation for Wheatland Steel Products 
Co., Wheatland, Pa. — large manufacturers 
of steel pipe and pipe couplings. 


Tapping these couplings is a difficult job 
because it is not only necessary to tap a full 
100% thread form, but in addition to tapping, 
the tap must ream out the excessive material 
in the rough bore of the pipe coupling. 


Extra rigid inspection is maintained by 
Wheatland as the thread form must be “just 
so’. In addition to size requirements, threads 
must be smooth and round to make a pressure- 
tight joint when assembled. 


An average performance for these Bath 
Straight Pipe Coupling taps is the threading 
of over 50,000 couplings with a minimum 
number of sharpenings per tap — adequate 
proof of another Bath tap job well done! 


Un-retouched photograph of special 12-11! 
Bath Steam Coupling tap after threading 
50,000 couplings. 


tebe OF 


Bath Taps in action at Wheatland Steel. 


JOHN ATH & CO., Inc. 


28 Grafton St., Worcester, Mass. 
CYLINDRICAL AND THREAD GAGES - GROUND THREAD TAPS - INTERNAL MICROMETERS 
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MAXIMUM EFFICIENCY 
MACHINING HARDEST 
TO SOFTEST MATERIALS 
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Above—Plain round Sintox insert cuts Hadfield 
Non-Magnetic Steel generally considered unma- 
chinable material. Turned at 220 SFPM with a 
.050 depth of cut at .015 IPR feed. 


Left—Plain round Sintox insert cuts Nylon rod 
turned at 625 SFPM (maximum obtainable) with 
a .100 depth of cut at .020 IPR feed. 


Round Sintox inserts for heavy duty turning 
and facing: A, plain; B, with chipbreaker. Square 
Sintox inserts for general purpose turning and 
facing: C, plain; D, with chipbreaker; E, with 
chipgroove; F, 80° diamond insert for turning and 
facing square to a shoulder. 


Look to SINTOX for leadership in the cutting tool industry 


Above is shown the amazing versatility of the Sintox inserts 
—maximum efficiency from the heaviest to finest cut and 
the hardest to the softest materials. Sintox is actually 
cheaper to replace than to regrind! Truly a throw-away 


insert that reduces inventory requirements. 


Write for free booklet on Sintox material and its uses. Address 
requests to Sintox Corporation of America, 270 East Hamilton 
Street, Allentown, Pennsylvania. You are invited to demonstra- 
tions held each Friday at our Allentown plant. Simply let us know 


what time to expect you and how many are in your party. 


-@| CORPORATION OF AMERICA 
Si 270 EAST HAMILTON STREET « ALLENTOWN, PENNSYLVANIA 
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THERE'® NO LARGER RANGE OF STANDARO 
BUSHING SIZE& THAN , 


...- AMERICAN HAS ALWAYS HAD 
A WIDER RANGE OF A. S. A. AND AMERICAN 
STANDARDS IMMEDIATELY AVAILABLE TO YOU. 


- « + for high speed delivery of pre- 
cision drill jig bushings — smallest to the largest, or specials to your order, 
specify American. There’s an exclusive American Distributor near you. 


GET THE CATALOGS THAT TAKE 
THE HEADACHE OUT OF ORDER- 
ING DRILL JIG BUSHINGS — THE 
ORIGINAL 3-D METHOD OF 


ORDERING . .. WRITE NOW FOR | DRILL BUSHING CO. 


YOUR FREE COPIES. 5107 PACIFIC BOULEVARD 
LOS ANGELES 58, CALIFORNIA 


1E SMALLEST TO THE LARGEST, THE RIGHT DRILL BUSHING IS AN AMERICAN DRILL BUSHING 
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These “AMERICAN” Track Type Hole Wizard Radials 
mounted on mobile bases speed up drilling, tapping and 
boring operations in long, heavy work pieces by bringing 
the tool to the work rather than moving the work to the tool. 


& 
The work pieces are mounted in elaborate trunnion jig 
fixtures so different work planes may quickly be presented 
to the tool and a high degree of accuracy maintained. 


The quality of Nordberg products is universally recognized. 
We are proud indeed that so many “AMERICAN” Lathes 
and Radial Drills contribute te ‘t. 


THE AMERICAN TOOL WORKS CoO. 
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Cincinnati 2, Ohio, U.S. A. 
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...and among high speed steels 


the top performer is REX 


To leap the hurdle of competition, a product needs 
performance born of quality. And Crucible’s REX® 
high speed steel has it — in accurate size . . . sound 
uniform structure .. . dependable response to heat 
treatment ... optimum tool performance. 

Now, thanks to improved manufacturing tech- 
niques, REX is even better — more uniform. Put it 
to work on your next job, and you'll quickly know 
why REX is today, as it has always been — the 
standard by which all other high speed steels are 
compared. 

Call for REX at your local Crucible warehouse. 
Or order it directly for prompt mill delivery. And 
for a list of available data on REX and other 
Crucible special steels, write now for a free copy of 
the “Crucible Publication Catalog”. Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


| CR UJ C | 3 LE} first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd 
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Madison Men 
cover every 


phase of 
Inner Diameters 


JORING. For rough boring, MADISON Roughing 
Bars are available in sizes to properly handle the com- 
plete range of MADISON Rough Boring Cutters. 
Only MADISON features Free Cutting Action and 
One-Screw Adjustment. 





EAMING. For finishing a hole to size with close 
tolerance and good finish, use the MADISON Ream- 
ing Tool. The MADISON features of Interchange- 
ability, Adjustability and Controlled Float are inher- 
ent in every MADISON Tool. 





for Diameters 54” and up 


EP HOLE DRILLING. For producing truer, more 
accurate, finer finished holes, in one operation from 
the solid through gun-drilling techniques, use MADI- 
SON Deep Hole Drilling Tools. Unexcelled for both 
deep and shallow drilling applications. 








TREPANNING. Where relatively large diameters are 
to be produced from solid stock, use MADISON 
Trepanning Tools. Through solid-core removal, fast- 
er cycle time, saving of material and reduction of 
horsepower requirements are realized. Depth of hole 
is unlimited. 


ROLLER BURNISHING. To obtain a mirror-smooth 
burnished surface in any cylindrical bore, regardless 
of length, use MADISON-FAESSLER Roller-Burnish- 
ing Tools. Micrometer adjustment. Self feeding. 
Quick, simple operation. 





GAGING, For checking the accuracy of the hole pro- 
duced, use MADISON Adjustable Boregages. Sets 
available in individual combinations or to cover the 
complete range of holes. Speeds gaging operation, 
cuts gage inventory cost. Ease of setting provides for 


rapid change in size or tolerance. for Diameters 3/,” and up 


Write today for literature on “inner diameters are our business” 


Madison Adjustable Boring and 
Reaming Tools, Deep Hole ‘Drills, ‘SG; MANUFACTURING CO. 
Trepanning Tools, Adjustable INDUSTRIES INC. 
Boregages, and Faessler Roller- -FAESSLER TOOL CO. 
Burnishing Tools. 

DEPT. TE, MUSKEGON, MICHIGAN 
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Presented as a service to production men, we hope some of 


these interesting ideas, chosen from thousands of jobs, will 


suggest ways to help cut time and costs in your own work. 


HOW SMART PRODUCER SOLVES TRICKY MACHINING PROBLEM 


Saddle Type Turret Lathe 
with 4-Way Fixture and 
JETracer on Octagon Turret 
Makes Complex Job Easy 


Here, the producer solved a complex 
problem by carefully planning his 
tooling and by selecting a machine 
designed and equipped for most effi- 
cient handling of the job. 

The objective was to completely 
machine steel valve bodies in one 
chucking for maximum accuracy. By 
using a Gisholt MASTERLINE 3L 
Saddle Type Turret Lathe with special 
features, the producer greatly simpli- 
fied the entire operation. 

Loading and unloading are made 
quick and easy with a built-in power 
hoist. The workpiece is held in a 
special four-position indexing fixture, 
carried in a 24-inch two-jaw air 
chuck. Maximum accuracy is assured 
by completing all surfaces in a single 
chucking. An eight-sided octagon tur- 
ret, mounting a Gisholt JETracer on 
one turret face, plus seven other fully 
tooled turret stations and a fully 
tooled square turret are used to com- 
plete the job. A full-length lead screw 
and selective gear box are used for 
accurate threading. A 50 h.p. single- 
speed motor assures smooth, de- 
pendable operation with ample power 
when needed. 

Here is the machining sequence: 
Locate and chuck in fixture. Machine 
all surfaces on End A. Index fixture. 


All surfaces are machined in a single chucking, using 
Gisholt 3L with JETracer and special indexing fix- 
ture. JETracer does not impede normal operation 
and offers maximum accuracy with minimum at- 
tention from the operator. 


Machine all surfaces on End B. Index. 
Machine End C. Index. Machine End 
D. Index back to starting point. 
Contour-bore A in one pass with 


Close-up of JETracer, which finishes all bores, counterbores, 


steps and faces from End A. 


turret-mounted JETracer and tap to 
complete the part. Floor-to-floor time 
is approximately 25 minutes for the 


2-inch screwed-end type valve body. 


The workpiece—a 2-inch screwed-end 
type steel valve body—showing ma- 
chining operations performed 


TIME- 
SAVING 
IDEAS 


hm 





ox ER(™ CUT PRODUCTION COSTS 


‘= GISHOLT 
Since “ 


«WOO 


ACCURATE TAPER GENERATED WITH THIS SETUP 





TIME- 
SAVING 
IDEAS 


Special 
Boring Tool on 


Ram Type Turret 
Lathe Speeds Valve 
Body Output 


Good headwork by this producer is 
saving both time and money on pro- 
duction of steel relief valve bodies— 
using a Gisholt Ram Type Universal 
Turret Lathe. 

The workpieces have been previ- 
ously machined and threaded in the 
1.D., and the seat ring has been in- 
serted. Each part is screwed onto a 
special threaded fixture locating 
against the previously machined face. 
The flange and seat ring bores are 
machined simultaneously from the 
hexagon turret. Other hex turret tools 
ream and size both bores, finish the 
taper on the seat ring, and chamfer 
the back and front of the flange bore. 
Tools on the square turret turn the 
O.D. part way, then face, groove and 
form the flange face. 











~ Overhead view of tooling, showing chamfering oper- 


ation being performed in flange bore. 


Close-up showing special taper tool, with finished work- . 
piece below in operator's hand and rough part at left. 


Of particular interest is the special 
taper tool, which machines the taper 
on the seat ring. A stop collar en- 
gages its outer face with the flange 
face on the workpiece, and rotates 
with the work. Then the boring bar 
—extending from the center of the 


tool—is cammed by continued for- 
ward movement of the turret ram, 
generating the precise angle desired 
on the seat ring. 

Machining operations are simplified on this job with 
minimum special tooling. Floor-to-floor time is just 
8.5 minutes. 


BEATS HIGH COSTS ON MACHINING PARTS IN 13 SIZES 





Simplimatic with Back-Facing Attachment 
and Two-Speed Motor Handles Each 
Part in Single Chucking 


There’s more to this job than meets 
the eye. Not only are two different 
types of parts machined, but each type 
comes in 13 different sizes! The work- 
pieces—steel welding neck flanges 
and welding necks—are used to join 
high-pressure piping. 

Here’s how a Gisholt Simplimatic 
Automatic Lathe completes each part 
in a single chucking and holds change- 
over time to an absolute minimum. 

Facing, grooving, boring and 
chamfering operations are per- 
formed from tools on shrort tool 
slides, with T-slotted tops for quick 
adjustment. The boring tool is re- 
lieved at the end of the cut to elim- 
inate tool tracks. At the same time, a 


special back-facing attachment works 
through the spindle to shave-face and 
chamfer the O.D. on the hub. A power 
chuck wrench operates the scroll 
chuck, and permits mounting the 
back-facing attachment in the spindle 
bore. Correct surface speed in f.p.m. 
is provided by a two-speed motor, 
equipped to switch from high speed 
(for turning and facing) to low speed 
(for grooving operation) and back 
again, during the Simplimatic’s auto- 
matic machining cycle. 





Good planning on Simplimatic holds f.t.f. time on 
smallest 6\/2" diameter workpieces to only 1.7 min- 
utes, on largest 10%" diameter workpieces to 
just 3.3 minutes. 


€ Close-up shows machined front side of large workpiece (in operator's hands) 
and of small workpiece...machined back side of large workpiece in fore- 
ground...power-chuck wrench...and back-facing attachment protruding 


through spindle bore. 





LOOK AHEAD...KEEP AHEAD...WITH GISHOLT 
























Well-Planned Casting 
Design Plus Good Setup 

on Fastermatic Quadruples 
Unit Output 


Here’s how Albertson & Company, 







Inc., of Sioux City, lowa, has put pro- 
duction of small, cast iron sheaves on 
a high-speed, high-production basis 
with a Gisholt 1F Fastermatic Auto- 





matic Turret Lathe. Tooling costs are 
held to a minimum, but where neces- 
sary, multiple cuts are taken to assure 
maximum accuracy. 

To exploit the full potential of the 
versatile Fastermatic, Albertson de- 





signed the workpiece with a special 
chucking ring as part of the original 







casting. A standard three-jaw air 
chuck holds the part on this ring 
throughout the machining opera- 
tions. Hexagon turret tools turn all 





outside diameters, complete the bore 
and shave-face the small hub. Special 







form tools on the front cross slide 
form grooves on small hub. Similar 
form tools on the rear cross slide 
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a “Test” axles being Superfinished on Gisholt 


Saddle Type Turret Lathe equipped with No. 4 
Superfinishing Attachment on the side carriage. 






Before and after Superfinishing. Top journal ey 
A after turning...lower journal has been 
Superfinished to 8-10 micro-inches rms. 


WITH THE GISHOLT MASTERLINE 


400% INCREASE IN PRODUCTION WITH THIS SETUP 


catcher holds completed part. 


Top to bottom: casting with chucking ring on; chucking ring » 


after cut-off; finished workpiece. 


form V-belt grooves on large sheave 
O.D., after which a parting tool cuts 
the piece off the chucking ring. Simul- 
taneously, a special catcher on Station 
No. 5 slips in the bore to receive the 
part. The hexagon turret indexes to 
the next station and the cycle stops. 
The operator unchucks the chucking 


“HOT BOX’’ TROUBLES REDUCED BY 


The “hot box’’—as applied to journal 
and plain bearings--is one of the 
most critical situations faced by the 
railroads today. Davenport Besler 
Corporation investigated the Super- 
finishing process and had a complete 
set of axles Superfinished and in- 
stalled on a switcher for testing. After 
four months of service, no trouble 
was reported. 

Davenport Besler then installed a 
Gisholt No. 4 Superfinishing Attach- 


Workpiece shown after cut-off. Special turret-mounted 


SUPERFINISH 


Simple Attachment Reduces Costs, 
Increases Service Life 





TIME- 
SAVING 
IDEAS 






£- 








ring—inserts a new workpiece—and 
removes the finished sheave from the 
catcher, to inspect it while the new 
part is being machined. 


Smart setup on this Gisholt Fastermatic jumped pro- 
duction on this job from 24 pieces to 100 pieces per 
eight-hour shift—shortening floor-to-floor time to 
only 4.5 minutes. 































ment on an engine lathe in its own 
shop. The journals are turned to an 
average lathe finish of 200-250 micro- 
inches rms. After a three-step—rough, 
semi-finish and finish—Superfinish- 
ing operation, a final surface finish of 
8-10 micro-inches rms is obtained. 
The floor-to-floor time varies from 
15 to 30 minutes because in some 
cases, .004” to .005” stock has to be 
removed to eliminate all toolmarks. 

Over 25 switchers were put in serv- 
ice with all axle journals Superfin- 
ished. During the first few months, 
some 30,000 hours of trouble-free 
operation were recorded, proof-posi- 
tive that Superfinish really pays off! 
















Superfinishing from a turned surface saves con- 
siderable production time. Because amorphous or 
smear metal is removed and the true base metal 
exposed, it is no longer necessary to harden the 
work surface —an added saving through the modern 
Superfinishing process. 













TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 


GISHOLT 
Se 


TIME- 
SAVING 


No. 12 
Automatic with 
JETracer, Variable 
Speed Drive and Special 
Fixture,Whips Problem Part 


This manufacturer wanted to cut 
costs, increase production and im- 
prove the finish in taper boring oper- 
ations on shell noses. He's doing 
it with a Gisholt MASTERLINE 
No. 12 Automatic Production Lathe, 
equipped with a JETracer in place 
of the usual front carriage. 

The workpiece tapers on the O ‘). 
from four inches to 1% inches. It is 
chucked without distortion by a spe- 
cial air-operated three-jaw chucking 
fixture, with the jaws gripping on the 
large O.D. Accurate longitudinal 
location is obtained through an 
adjustable work-centering cone in 
the spindle. 

The problem of maintaining a 125 
micro inch finish for the entire 
tapered length of cut is solved by a 


HIGH-SPEED LIFE 


Gisholt DYNETRIC 3UJP Balancing Machine, 
showing balancing of jet engine rotor assembly. 
For consultation with engineering specialists on 
vibration or balancing problems, write Gisholt. 


TURRET LATHES « 


AUTOMATIC LATHES «+ 


AN EXCELLENT WAY TO HANDLE 
TAPER BORING OPERATIONS 


Special chucking fixture shown at left. Boring bar and tool-relief arrangement shown at right rear. 
Finished workpiece and cut-cway section, on front of JETracer slide, show surfaces machined. 


variable speed drive arrangement, 
controlled by longitudinal motion of 
the JETracer slide carriage. The 
JETracer slide traverses to the work- 
piece and changes to feed for the 
boring operation. At the end of the 


cut the boring bar retracts, providing 
tool relief, and the slide returns to 
starting position. 

Smart chucking arrangement—plus Gisholt JETracer 


on No. 12—permits completing 1.D. on this job in 
only .77 minute floor-to-floor time. 


INSURANCE THROUGH ASSEMBLY BALANCING 


Eliminates Unbalance Caused by Cumulative 
Tolerances of Component Parts 


One of the reasons why today’s jet 
pilots can fly with greater safety—at 
faster speeds and higher altitudes— 
is modern assembly balancing of 
their engines. 

Here is a typical example. This 
Gisholt DYNETRIC 3UJP Balanc- 
ing Machine is used to balance jet 
engine rotor assemblies, consisting 
of a turbine shaft, two turbine wheels, 
and a compressor which has been 
balanced before assembly. The entire 
rotor assembly is dynamically bal- 
anced to a tolerance of .50 ounce 
inches in the right plane, with correc- 
tion made by removing stock from a 


balance-ring machined on the outside 
face of the second turbine wheel— 
and to a tolerance of .75 ounce inches 
in the left plane, with correction 
made by adding weight on the flange 
at the junction of the compressor and 
the turbine shaft. After balancing, the 
parts are match-marked and are then 
disassembled. 

Assembly balancing permits balancing ultimate 


assembly as a unit, providing smoother-running, 
longer-lasting modern jet engines. 


_—— 
Drwertaic 
BALANCERS 
Soe eee 


THE GISHOLT ROUND TABLE represents the collective experience of specialists 
in the machining, surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 


NY Madison 10, Wisconsin 


SUPERFINISHERS e 


BALANCERS e 


SPECIAL MACHINES 














TRIPLE © GRINDING COOLANT 


Transparent solutions; watch work progress. 
Soluble in water; no emulsifying action. Maxi- 
mum cooling. Grinding wheels stay clean and 
free-cutting; minimum wear and dressing. No 
disposal problem. No slippery work-pieces. 
No foaming. Non-flammable. No objectionable 
odor, even in hottest weather. 


i 





TRIPLE © CUTTING COOLANT 


Extreme pressure lubricity lengthens tool life. 
Transparent, water-soluble, non-oily, non- 
greasy. Non-gumming, non-galling, anti-rust, 
friction-reducing. Foamless, smokeless, vapor 
harmless, no skin infection; no fire hazard. 
Agreeable odor — never foul. A definite aid 
to production and accuracy. 





Also TRIPLE @ MACHINE CLEANER 


Dissolves accumulated insolubles in coolant 
systems; cleans thoroughly at lowest labor costs. 
All Triple C advantages: Clean, Cool, Clear; safe, 
preventing bacteria at source. And never a foul 
odor. Your men will like it! 


We Waite & WVERRYWERTRER WARTAINERN Wn. 


Lutting Tool Manufacturing Division 





Stocking Dealers in All Principal Industrial Centers 
1250 EAST 222nd STREET, CLEVELAND 17, OHIO 
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Precision gears go flying 





The real-life counterpart of this imaginatively 
drawn gearbox has as many as 30 separate gears 
—most are precision ground by LYCOMING on 


REISHAUER ZA GEAR GRINDERS 











Auxiliary “nerves” of the mighty J-40 and J-47 jet engines, 
these precision gears transmit power to run fuel and oil pumps, 
generators, and other vital accessories. Lycoming, maker of this 
intricate gearbox, depends on Reishauer ZA gear grinders for 
precise, rapid production of gears. 


Lycoming likes the way Reishauer consistently produces gears 
to extremely close tolerances at high production speeds. Fur- 
thermore, operators on the production line benefit from the 
simplicity and cleanliness of the machines’ operation. 


Lycoming is not alone in its respect for Reishauer grinders— 
these machines are widely used to grind spur and helical gears 
in the automotive and aircraft industries. Other users include 


machine tool builders, gear-jobbers, and instrument manufac- 
turers. 


In short, Reishauer ZA grinders are excellent machines. If you 


Single-thread grinding worm and want proof, we'll be happy to supply it. Get in touch with us 
spindle of the Reishauer ZA. soon, won't you? 


nationwide sales and service of precision machine tools 
; —from bench lathes to boring mills. 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
IN CANADA — COSA CORPORATION OF CANADA LTD., 1160 Lakeshore Road, Long Branch, Toronto 14 
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VALUABLE DIE-SET DATA 
FOR ALL TOOL ENGINEERS 


It’s easy-to-look-at! More than 200 pages are specially edited 

and arranged for quick and simple reference. Full color is 

used to make tables easier to read, illustrations more clear. 

The easy-to-look-at format plainly indicates all optional 

features. Covering the complete Danly “Leadership Line’, this 
catalog presents full dimensional data and specifications for 

all Danly Die-Sets, Diemakers’ Supplies, Bolster Plates and Bolster 
Plate Accessories. Get your copy of this new easy-to-look-at 

Danly catalog. Write for it today. 


EASIER SELECTION= 


MORE COMPLETE DESIGN INFORMATION 





WRITE FOR YOUR FREE COPY TODAY! 


DANLY MACHINE SPECIALTIES, INC. 
DIE SETS AND 


DIEMAKERS’ SUPPLIES 





BRAND NEW-MODERN ELECTRIC ELEMENT 


This shows graphically how the new Lindberg CORRTHERM 
electric heating element actually fills the furnace with walls of 
glowing heat. Note also that CORRTHERM is conveniently hung 


In continuous type furnaces CORRTHERM 
elements hang between lines of work as 
well as on side walls. Note how closer cor- 
rugations (at each end of element) compen- 


sate for incoming cold work and door losses. 


CORRTHERM elements act as natural baf- 
fles to direct forced convection streams 
through the charge. The use of electric fur- 
naces for carburizing and carbonitriding 
now becomes completely practical. 


from simple brackets requiring no complicated connections or 
construction. This element operates at extremely low voltage, 
eliminating shock or short hazards. 


No retort needed in pit-type carburizing 
furnace with CORRTHERM elements. Again 
see how elements serve as baffles to direct 
forced convection stream through charge. 








FOR LINDBERG FURNACES 


Never before has there been an electric heating element like this 
CORRTHERM by Lindberg. Its revolutionary advantages now make 
the use of electricity as the source of heat, practical, efficient and eco- 
nomical for all heat treating processes. 


Ideal for use in any electric heat treating furnace, CORRTHERM 
elements have particular advantages for carburizing and carbonitriding. 


This new element completely eliminates problems formerly created by 
the, use of electricity in these types of furnaces. These exclusive ad- 
vantages of CORRTHERM explain how and why: 


LOW VOLTAGE: Operates at extremely low voltage. No leakage 
through carbon saturation. Around Lindberg we talk about it as the 
electric element “without any electricity .. . to speak of!” 


ATMOSPHERE CIRCULATION: Elements act as baffles to direct circu- 
lation of convection streams. 


SAFETY: Extremely low voltage also eliminates shock or short hazards. 


DURABILITY: Watts density at all-time low. Element practically inde- 
structible. Work load or operator’s charging tool can’t hurt it. 


EASILY INSTALLED: Element is not enclosed, just hangs in furnace. 
No complicated mountings required. 


If electricity is the preferable source of heat for your metal treating 
processes find out how advantageously CORRTHERM elements can 
be applied to your requirements. Just get in touch with your nearest 
Lindberg Field Representative. (Consult your classified phone book.) 


LINDBERG 


LINDBERG ENGINEERING COMPANY 
2447 West Hubbard Street, Chicago 12, Illinois 


Los Angeles Plant: 11937 South Regentview Avenue, at Downey, California 
Associate Companies: Lindberg Industrial Corporation, Chicago * EFCO-Lindberg, Ltd., Montreal, Canado 
Lindberg Italiana, Milan, Italy * The Electric Furnace Company, Ltd., Weybridge, Surrey, England 

Etablissements Jean Aubé, Paris, France «+ Lindberg Industrie Ofenbau, Gross Avuheim, Germany 


Safety! Extremely low voltage makes 
CORRTHERM elements completely safe. Let 
operator or work load bang it if they will. 
Neither element nor operator will be hurt. 


CORRTHERM elements cre large sheets of cor- 
rugated nickel chromium. They were developed 
in Lindberg laboratories by Lindberg metol- 
lurgists and engineers. 


This shows installation of CORRTHERM elements 
in one of two large rotary furnaces currently be- 
ing erected in the field by Lindberg’s associate 
company, Lindberg Industrial Corporation. 


An installation of CORRTHERM elements in a car- 
burizing pit-type furnace. Simplicity of mount- 
ing makes replacement easy and economical. 








KENNAMETAL 


- for high-velocity machining 
- for cutting heat-treated steels 
- for cutting high tensile steels 


Kennametal* Grade K7H is being selected by 
shop after shop for high-velocity cutting opera- 
tions . . . chiefly because of these desirable cut- 
ting edge characteristics: High hardness (93.5 
Rockwell A) combined with phenomenal 
strength (three times that of nonmetallics); 
exceptional wear resistance and maximum re- 
sistance to cratering; excellent retention of 
strength even at high temperatures; and top 
resistance to shock. 


HERE ARE EXAMPLES 
OF K7H PERFORMANCE 


Doubles production: Cutting 115" wide 
stators of welded laminations of 2% silicon 
steel, K7H has out-performed all other cutting 
edges by better than two to one, with 147 
pieces averaged per index for K7H against 
only 65 pieces per index with the best com- 
petitive carbides. Conditions: 900 sfm, .0083’’ 
feed, and .015”’ depth of cut. Results: Higher 
total production at end of day, with less ma- 
chine down time, less scrap, better quality by 
holding tolerances, and lower tooling cost per 
stator ($0.00109). 


Outperforms ceramics by more than 30 to 
one in test boring SAE 1020 steel, flash hard- 


* Registered Trademark 


<4 


Use Kendex Tooling with turn-over inserts (available 

in 17 styles and over 200 tools) . . . for lowest cost 

per cutting edge. 
ened, length of bore 1!4”’, depth .025”’ at 900 
sfm. Grade K7H cut 67 pieces while ceramics 
only cut two (ceramics chipped). Result: K7H 
ordered for the operation. 


K7H cuts 252 pieces as compared to 30... 
the best record for a competitive carbide in 
facing cut to dead center of SAE 1018 steel 
5’ O.D. gear blank, at 1000 sfm (at outer edge) 
and .008’ depth of cut. Result: Standardized 
on K7H. 


Performance 3 times greater than with 
competitive carbide cutting cast steel stator 
housing with six interruptions at 700 sfm, .014” 
feed, and 1%” depth of cut. Result: K7H was 
selected for the job. 


Why not discuss your machining problems with 
a Kennametal tool engineer. He will help you 
take full advantage of this remarkable cutting 
grade. Call him or write KENNAMETAL INC., 
Latrobe, Pa. 


InDUS TRY AN 


MINING, METAL AND WOODWORKING TOOLS 


qe] 


WEAR AND HEAT-RESISTANT PARTS 
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KENNAMETAL 


= nae ta PARTS 


9S AND ah PARTS 


The Tool Engineer 








= Piasecki Helicopter 


Sun’s Heavy Duty Emulsifying Cutting Oil 
excels on high-alloy aircraft steels 


S.E.C.O. Heavy Duty handles all machining jobs requiring 

an emulsifying cutting oil. Piasecki Helicopter’s large job WRITE FOR 

shop at Morton, Pa., found this out three years ago when FREE TECHNICAL INFORMATION 

S.E.C.O. HD* replaced two expensive heavy-duty soluble 

oils in machining fan hubs. , 
Extremely versatile and moderately priced, S.E.C.O. HD © Eipeeet of Worle Sebions 

has been doing an exceptional job in cutting a variety of g © New Improved S.E.C.O. 

high-alloy aircraft steels for Piasecki. @ S.E.C.O.—Mixing Instructions 
For more information about S.E.C.0. HD, see your Sun @ S.E.C.O. HD 

representative. Or write to Sun Ort Company, Philadelphia 

3, Pa., Dept. TE-7. 


@ Cutting and Grinding Facts 


INDUSTRIAL PRODUCTS DEPARTMENT 


<f Pe SUN OIL COMPANY 


Philadelphia 3, Pa. © SUN OIL CO 


“TRADE -MARK IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 
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ARNEY & TRECKER } 
al LWAUKEEY 


Designers and Builders of Precision and _ 
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The Tool Engineer 














Picture your workpiece 
| on this 175-ton 

















gantry type milling machine 


HIS massive giant, 42 ft. long, 35 ft. wide, 

is equipped with electronic tracer control 
system designed for production milling of 
intricately contoured workpieces. Rugged 
enough to mill all metals. . . sensitive enough 
to hold close tolerances ... it meets all A. I. A. 
specifications and has extendable bed design. 
Gantry type machine takes much less floor 
space and permits handling larger workpieces 
or multiple workpiece setups. Machine incor- 
porates standard design components with auto- 
matic programming control systems available. 


For more specific information on this gantry 
type milling machine, have our representative 
call at your convenience...or write to Kearney 
& Trecker, Special Machinery Division, 6772 
West National Ave., Milwaukee 14, Wis. 


RNEY &TREC ae : 
5 


Special Machinery Division 


MILWAUKEE 14. WISCONSIN, U.S.A. 





Production Machine Tools Since 1898 
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Cincinnati Shear's . 
and ACCURATE 


Photos courtesy Despatch Oven Company, Minneapolis, Minnesota. 


New front controlled power back gauges are now 
standard equipment on ALL CINCINNATI 
SHEARS. 














_ fast, easy 


sauge setting... SAVES TIME! 
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for industrial ovens at the Despatch Oven Company. 


5’ x 10’ sheets are trimmed four sides—-corners are square, sides are 


clean and straight and panels are sheared accurately to size. 


Os Faves batet-te MMe itt lol MMMote)chia-satl- clavate MM oles-ttsha- Mer lle stale MEE-Volottc iM cath i] 


alignment and powerful hydraulic hold-downs speed performance. 


Despatch Oven Company say “This shear has brought an operating 


time saving, reduced time for maintenance. Performance very good.”’ 





Write for Shear Catalog S-7. 


If you shear we can help you. 





CINCINNATI 25, OHIO, U.S.A. SHAPERS ¢ SHEARS « BRAKES 











Facing-Deburring Job Speeded Up 300% 
with Versatile DUMORE Automatic Drill Units 


CERTIF Ee 


more 
ov RY service 


apvisoO 





This “Special”? Machine, constructed from standard parts, faces and deburrs four times as 
many steel pipe sections as the previous method. As each part falls from the hopper to the 
fixture, an autornatic switch actuates a clamping device to hold the part. The two Dumore 
Automatic Drill Units, also actuated, advance, face and deburr the ends simultaneously, 
and retract to starting position—all automatically. 





Vertical — 
one up, 
one down 


Radial 
Dumore Automatic 
Drill Unit 
with Standard 


Mounting Bracket ((@s 4 ,2 


Opposed 
Angular 











Key to Simplicity of the Dumore Automatic Drill Unit is the standard mounting bracket 
which permits quick removal and transfer of Dumore Units to other shop operations. These 
low cost brackets quickly adapt Dumore units... at any angle... to existing shop equipment. 
Dumores are delivered complete and ready to be used. All controls, electrical and pneumatic 
are built in 


AUTOMATIC 
DRILL UNITS 


TOOL POST 
AND HAND 
GRINDERS 





—— 


[ as Be ‘ D2 1310 
ae j : Seventeenth St., 


£ 7 Racine, 
< Wisconsin 
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Star Tubular Products Co. of Chicago 
wanted to step-up production of their 
welded steel pipe sections. A major stum- 
bling block was the slow job of facing and 
deburring both ends of each section. The 
process required handling each part three 
times: facing and deburring one end, re- 
moving and reversing the part, facing 
and deburring the other end. Output was 
135 pipe nipples per hour. Dumore was 
asked to find a better, faster method. 


Technical Application Aid 


Dumore’s Application Advisory Service 
recommended a set-up that resulted in 
the machine pictured at the left: two 
Automatic Drill Units opposing each 
other with a hopper feed for the pipe sec- 
tions in the center. As each pipe section 
falls into the fixture, it actuates the Auto- 
matic Drill Units which move in and 
face and deburr each end simultaneously, 
retract to starting position, actuate work 
feed and advance again—all automati- 
cally. 


Production Goes Up 


[he set-up, as simple and inexpensive as 
it was, boosted production to 500 parts 
per hour—a 300% increase. In addition, 
the accuracy of this finishing process per- 
mitted the company to roll-cut their tub- 
ing, instead of square cutting, reducing 


the cut-off operation time by 300%! 


rhe ‘‘multiple-use’’? value of Dumore 
Automatic Drill Units is still another 
benefit the customer gets. Its unique, 
simple mounting feature permits it to be 
quickly transferred and re-used for drill- 
ing, tapping, reaming and related oper- 
ations throughout the shop, paying for 
itself over and over again. 





Let Dumore’s Application 
Advisory Service help you 
get increased production 
and lower costs on jobs like 
this. Write for FREE Du- 
more Application Analysis 
Kit. 
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ATKI NS Chamfer tooth = 


hacksaw blade 


@ cuts smooth 
@ cuts straight 
@ more cuts per blade 








HIGH SPEED TUNG . 
For fast, efficient cutting of hard-to-machine 
materials—tough steels with “work-hardening” 
tendencies—for cutting highly abrasive materials, 
these long-lasting blades are your best answer. 


SOLID MOLY BOENUWN 
Atkins metaliurgy, heat treatment and the new 
Chamfer Tooth make these blades ideal for eco- 
nomical, all ‘round cutting of ferrous and non- 
ferrous metals. 





A shatter-proof hacksaw blade with a high-speed 
Molybdenum Chamfer Tooth cutting edge that 
combines increased production life with greater 
safety for general all-purpose cutting—both fer- 


rous and non-ferrous. 
ATKINS SAW DIVISION 
BORG-WARNER CORPORATION 

pnesuchen INDIANAPOLIS 9, INDIANA 





BRANCHES: Chicago + Philadelphia » Los Angeles « Chattanooga « Portland, Ore. 


1856 + ONE HUNDRED YEARS OF SAW EXPERIENCE - 1956 





There’s the whole Morse story right there in a 
nutshell. And it simply means that whatever 
you need for any job. . . carbon, high-speed or 
tungsten carbide, you can get it from your 
Morse-Franchised Distributor. 

What’s more, it means that Morse can give 
you, consistently, the lowest cost-per-cut you 
ever experienced. That’s why it always pays to 





call your Morse-Franchised Distributor . . . be- 
cause he’s the one man who can give you “The 
Most” in cutting tools . . . and that means no- 
body (but nobody) but Morse! Call him now. 


MORSE TWIST DRILL & MACHINE COMPANY 
New Bedford, Massachusetts 
Subsidiary of VAN NORMAN INOUSTRIES, INC. 


Warehouses in New York, Chicago, Detroit, Dallas, Son Francisco 


that’s WhY M © be S E. 


Buy them by phone from your Morse-Franchised Distributor and save ordering time 


The Tool Engineer 
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f NUT 
TAPPING 


MACHINES 


Trae 


VERTICAL DRILLING MACHINES 
VERTICAL TAPPING MACHINES 
VERTICAL THREADING MACHINES 
TWO SPINDLE MACHINES 
ANGULAR MACHINES 
NUT TAPPING MACHINES 
HORIZONTAL MACHINES 
DRILLING AND TAPPING UNITS 
AUTOMATIC JIGS AND FIXTURES 
DRILL PRESS TAP HEADS 





MANUFACTURING COMPANY 


435 EASTERN AVENUE, BELLWOOD, ILL. 


(Suburb of Chicago) 
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WESSON Multicuts send 
tool costs tumbling from 
42 cents to I cent 

per piece 


Tools Developed for High Output 
Pay Off on Low Volume Jobs 


reduced tool costs and a 30 percent in 
ere the direct results of changing from « 
| tooling to indexible insert carbide tooling 
i mobile materials handling equipment | 
he application of tools developed originally 
1 


volume production also paid off in produc ing parts 


low output rate. 


he job consisted of machining a cast 
lrum on a Bullard at a rate of 1.27 pieces per | 


former tool cost of 47 cents pet piece for 
turning the flange, rough facing and turning t 
hub and finish facing and turning the hub was slas 
l cent as the result of a change to Wess 


holders and Wessonmetal indexible carbide inserts 


—z EEE 


Most of the former high tool cost was due to the fact 

only 4 pieces per grind were obtained in machining 
the flange and roughing the hub. Currently the Wesson 
metal WM inserts turn out 80 pieces per grind. Similarly 
the number of pieces in finishing the drum hub has gone 
up from 10 pieces per grind with the brazed tool formerly 


used to 120 pieces per grind with Wessonmetal WH 


Additional savings result from an 85 per cent reduc 
tion in down time for each tool change with the end result 


being a 30 per cent improvement in output. 


Special note should be taken of the fact that these 
savings were achieved without resorting to spe ial carbide 
grades. Both Wessonmetal WM and WH are strictly 


standard 





Here’s a case where “equivalent” carbides, at least in the 
“Classification Code”, gave considerably different perform- 
ances. The job is rough and finish turning multiple diameters of 
4021 steel forgings in an eastern gear plant. Tool life jumped 
from 180 to 750 pieces per grind when Wessonmetal WH 
(a C-7 grade) replaced the C-7 grade previously used. Tool 
costs dropped from 2 cents per piece to half a mill and produc- 
tion increased because of lower down time. The reason? 
Grade WH effectively resisted cratering where the other hadn't. 








carbide | 
ate ted New Holders Use Diamond Shaped 


Features Throw-Away Inserts 
Throw-Away Insert 


Among the increasing number of boring 
cutters developed by Wesson to take 
advantage of the throw-away insert con 
ept is a spec ial cutter now being used to 
orm an internal spherical radius on 
in automotive differential case to close 
tolerances 

As in most throw-away insert boring 
tool designs pioneered by Wesson, a 
number of exacting requirements had to 
be met before the design was act epted and 
the tool placed in service. Aside from the 
savings in setup time and the elimination 
of carbide grinding, the throw-away bor 
ng tool is holding extremely close limits 
on the radius to within plus .001-inch 
Even closer tolerances are necessarily 


‘ld on the insert and holder itself 


Above is the MX-8-T5C holder specially designed for production copy turning 
lathes. Below is the right hand (DAR) model for plunge turning and facing. 


Three new iolders for throw-away inserts built up edge, et ire sin lar to those in 
have been added to the Wesson Multicut the standard line of Multicut holders 
line. All three tools use Wesson standard DAR and DAL holders are partic 


} 


Special boring cutter developed by Wesson 
forms internal spherical radius on automotive 


: : uped D-55 throw-away inserts larly su le for plunge turning 7 
differential case. pe ‘ irl uitable t ling and 


diamond s 


] 


The holders, designated as semi-standard facing operations. The MX-8 type is 





] 


. + H 10u the inse ight hand (DAR), left designed for use on various production 
| rinder m nt ti ! rt rig g | 
Oscillating Too G hand (DAL) and centrally (MX-8-T5C) copy lathes and, on machines of th ype 


Described in Bulletin All features, including method of requently eliminates 


locking and clamping, use of adjustable turning or grinding oper: 


i 


ev Ov nic oscillating tool g de 
New “Powerami es i grin let chip breaker clamp, anvil relieved for Each insert used i 
lesecribed in a 6-page, 3-color bulletin 


el ised by We 0) Ly signed for 


hand grinding of standard and special 





holders in this series has four cutting 





edges. It is indexed progressively and dis 


carded after all edges are used up. 
ngle point carbide tools, the grindet , 


For additional details ont se holders 


takes the obi and effort out of grinding ask for Bulletins DAR-DAL and MX-8 


carbide boosts output ind gives finer 
finishes 

he oscillating wheel moves through 
1 true are at 150 strokes per minute, tool 
being held in a fixed position. Faster 


metal removal hone-like (double cross 


hatch) finishes and elimination of manual WESSON COMPANY DEPT. AD 
lateral tool movement are among features 1220 Weedwerd Heights Blvd. DetveR 20, Mich. 


illustrated and described . IN CANADA: 


For full details on the Powerami s WESSON CUTTING TOOLS, LTD. 


93 LEICESTER AVE., TORONTO 18, ONTARIO 
srinder write Wesson for Bulletin 56-A. 





INCREASE 
GEAR SHAVING 


VERSATILE 
SEMI- 
AUTOMATIC 
LOADING 





The operator handling a 
machine is required to make 7 
part shaved. 


With semi-automatic loading this is 


@ Place work gear on the 

2] Press the start button. — 

&) Remove the shaved gear, — 
The rest of the cycle is automatic, 

Results are: 

@ Higher production 

@ Lower machining costs 

© Less operator fatigue 

@ All the versatility of « 

@ Greater safety ‘i 

@ Operator has ample timeto se 


The approximate work locater and 
or plugs are the only work part 
conventional gear shaver. 


Plastic Splash-Guard Used for 
Demonstration Only. 


NATIONAL B ACH & MACHINE CoO. 


5600 ST. JEAN «© DETROIT 13, MICHIGAN 
7388 
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years’ continuous service with 


@ A large Eastern Producer of oval- 
shape wire for loose-leaf notebook rings was experiencing ex- 
cessive wear and pick-up. The high scrap rate was making the 
item unprofitable. Metal Carbides service engineers were called 
in to determine if Talide rolls could correct the trouble. Hi-carbon 
wire was being reduced on a 2-hi cold rolling mill to an oval 
shape .100” thick x .156” wide. Considerable stress and pressure 
was required to deform the wire to proper shape. 


Our engineers designed a roll incorporating a carbide sleeve 
having 3 grooves ground in periphery and mounted to a special 
alloy steel arbor. The initial pair of rolls was installed in 1948 
and has been in continuous service ever since. Due to their 
extreme hardness it has not been necessary to remove them from 
the mill during this 7-year period—not even for a regrind! Size 
and shape of wire has been perfectly maintained. Customer 
has since installed similar rolls on all their mills. 


SUPERSET GRINDING WHEEL 


The Superset diamond grinding wheel was spe- 
cially developed for grinding carbide rolls to 
highest possible surface finish and luster. Made of 
4-8 micron size diamond dust, it imparts a surface 
finish far superior to any other commercial wheel, 
Available in sizes up to 25” diameter. 


EXCLUSIVE REPAIR SERVICE 


(10 
(0 


Broken or damaged carbide rolls can be 
re-worked to first class condition with all 
defects eliminated at one-half original cost. 
Only Metal Carbides offers this service— 
because of its exclusive hot press method. 
Metal Carbides Corporation, 
Youngstown 12, Ohio. 


Send for new 84-page catalog 56-6 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-40 


alidle ROLLS 


(TUN@STEN CARBIDE) 


40 TIMES MORE TONNAGE 


Large Steel Producer cold rolls 
forty 3,000 lb. coils (60 tons) of 18-8 
stainless steel, series 300, on 4-hi 
mill with one pair of solid Talide 
rolls with no surface wear, even 
though strip work hardens to 50 
Rockwell ‘C” in one pass. 
Flatter, smoother strip pro- 
duced—even when rolling 
intermittent widths. 40 
pairs of steel rolls were 
required previously to pro- 
duce same tonnage, 


a 





ROLL LIFE INCREASED 
278 to 1! 


All users of Sendzimir 
rolling mills have adopted 
Talide work rolls because 
operating results have 
been phenomenal, far sur- 
passing all expectations. 
Tremendous production 
runs are commonplace 
with mill after mill report- 
ing increased tonnage runs 
between roll changes of 
278-1, 179-1, 82-1, etc. 


SENDZIMIR 

















Talide Rolls are made in 
lengths up to 100", diam- 
eters up to 25", and up to 
5000 pounds by weight. 





HOT PRESSED AND SINTERED CARBIDES » VACUUM METALS 
HEAVY METAL +» CERMETS » HIGH TEMPERATURE ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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It took 
this 
“HIGH-SPEED 


Heavy-weight 


to lick this 
tough job! 


The Lees-Bradner Special Thread Milling Machine really 
shows its class when it works with brass! 


The Akron Brass Manufacturing Company of Wooster, Ohio 
produces these threads, internal and external, each in 
13 seconds with a 5000 RPM cutter spindle speed. 


This is just one example of the many threading jobs that the 
modern, high speed, Special Thread Milling Machine can 
do better, faster and with unmatched precision. 


Write The Lees-Bradner Company for full information on this 
remarkably versatile machine. 


The Lees-Bradner Special High 
Speed Thread Milling Machine 


DETAILS ON THIS JOB 


Hob Spindle Speed, 5000 R.P.M. 
(Using a high speed cutter spindle) 


Thread Pitch 


(internal and external) .. . 7% 


Thread Diameter 


Length of Thread .. 
Threading Time ... 


Material ... 


Weight of Parts 


Internal thread . 


External thread . 
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. 13 seconds 


. Brass 


1 Ib. 13 oz. 


. 2 lb. 10 oz. 





FOR FURTHER 


In fact, this exclusive Allegheny Ludlum- 
developed die steel is mighty good news 
for any user of draw dies. Ottawa 60 is a 
high-carbon, high-vanadium analysis, ini- 
tially designed for the primary purpose of 
drawing stainless steel. 

In that service, Ottawa 60 does just 
exactly what it was developed to do: it 
performs without galling or pickup, and 
shows exceptional wear-resistance—as a 
long list a successful applications will 
prove to you. Two of them are illustrated 
above: a stainless hinge and a stainless 
sundae server. 


for DRAW DIES is PRODUCTION NEWS NEWCO. / 


But Ottawa 60 1s a top performer on any 
draw du application! Also illustrated above 
are the two draws on a transformer hous- 
ing of .037’ gauge SAE 1010 strip. After 
more than 25,000 pieces—over 12 times 
any previous runs—there was still no sign 
of pickup, or of wear on the Ortawa 60 
punch or die. 

This analysis can solve your draw-die 
problem jobs—or reduce your costs on 
almost any drawing operation. @ Call on 
our Mill Service Staff for any assistance 
Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pa. 


For complete MODERN Tooling, call 





Allegheny Ludlum 


INFORMATION, USE READER SERVICE CARD 


INDICATE A-7-42 
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PREFORM FINAL FORM PREFORM FINAL FORM PREVIOUS PREFORM FINAL FORM 
1'%6” dia 1"Ye" dia. * 3%” dia 24%" dia. METHOD 14” dia. 1H,” dia. 
16" high 2%” high 3%" high 5%" high 1%" high 2%" high 


2 OPERATIONS plus anneal —.032” 2 OPERATIONS—.043” AMS 5540. Jet engine part formed by 2 OPERATIONS—.020” Hy Mu 80 
AMS 5521. Jet engine part formed by redrawing a cup. Part at right shows previous forming method Part formed by redrawing a cup 
redrawing a cup. of welding two stamped sections together. 


-Hydroformina 


- PREFORM FINAL FORM 
1%” dia. 1%” long 
F 1%” high %” wide 


1%” deep 


2 OPERATIONS plus anneal—.025” Brass 
Wee i¢ P§ 4 Instrument cover formed by drawing 
/ a cup into the final rectangular shape 


 shownhere are several parts drawn on Cincinnati Hydroform 
machines. These range from tough shapes of ductile materials to less 
complex shapes of harder-to-work alloys. In each instance, Hydroforming 
substantially reduced the number of operations required to form the part 
conventionally . . . used simple tooling, costing from 25% to 90% less 
than conventional tools . . . and produced a part of higher quality. 


These advantages—better parts, in fewer operations, at lower 
costs—can be yours by Hydroforming. Let a Process Machinery Division 
field engineer give you full details. For a description of the process and 
specifications of the six machine sizes, write for Bulletin M-1908. 


1 OPERATION—.030” 1 OPERATION—.034” CRS, deep-drawing quality. Previous CINCINNATI 8” HYDROFORM 
Automotive detail. forming method required drawing the can, cutting a slot in the Also built in 12”, 19”, 23”, 26” and 32” sizes. 
wall and welding on the protruding section. 


PROCESS MACHINERY DIVISION 


vd roform THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U.S.A. 





MICROBORE / 


FLASH] CHANGE: the ultimate tn 


QUICK CHANGE TOOLING 














perfect 


MCR, 


[8 ORE 
’ CHANG aq 
P% no, lens 


Quick 
tooling one FOR USE om 
'S SyStern ®ORING mac 


ALL TYPEs OF 
HINES 
TT | MILLING MACHINE 
s 


For General Purpose Work 
and Production Applications... 


@ A comprehensive range of Standard Microbore Flash-Change boring and 
milling equipment is available for tool work and general purpose machining. Write for illustrated 
@ A complete service is available for engineering and manufacturing special 
Microbore Flash-Change equipment for all types of production operations. 


oo DE VLIEG MICROBORE: DIVISION OF DEVLIEG MACHINE COMPANY 
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Why limit yourself to “STOCK” sizes? 


Hannifin can ship 
the cylinder you need 
within 48 hours! 


CNEW AND EXPANDED PRODUCTION FACILITIES MAKE THIS POSSIBLE) 


Any mounting style in: 


Series “A” Square Head Air Cylinders—1'4" to 14” bore 
Series "H” Square Head Hydraulic Cylinders—12" to 8” bore 
Series “LW” Cast Head Air Cylinders—1” to 12” bore 


As specified to 60” Catalog standards, including standard alternates. 
Most special rod ends require only 24 hours longer. 


Cushions Quantity 


Either or both ends if required Normally any quantity you need for rush jobs. 
For large quantities specify your requirements. 


Do you have these two 
order by phone newest Hannifin catalogs? 


When the need is urgent ~~ 
call long distance. BULLETIN 113— ; tan. 
Experienced saies engineers Series “H™ 
will handle your order Hydraulic Cylinders 
BULLETIN 213— 


CALL HANNIFIN CYLINDER SALES Sin ON 


Des Plaines Number—VAnderbilt 7-117) 
From Chicago Phones Only—ROdney 3-4000 Write for your copies 


HANNIFIN 


Hennifin Corporetion, 519 S$. Wolf Road, Des Plaines, iil. 
Air and Hydraulic Cylinders @ Hydraulic Power Units © Pneumatic and Hydraulic Presses @ Air Control Valves 


wi 
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At this drill press station, four Keller Tool “‘Airfeedrills,”’ with five-, six- and eight-inch strokes, 
drill four extra holes in the workpiece as the drill press finishes one hole from above. 


Drills 4 extra holes ... production time: zero! 


Production men have found a new and 
ingenious way to complete drilling 
operations with no extra production 
time. When a workpiece has to be jigged 
or put in a drill press for some operation, 
they mount Keller Tool “‘Airfeedrills’’® 
in position to perform additional drill- 
ing, reaming, tapping or facing opera- 
tions at the same time. The illustrations 
on this page show how it’s done. 

Ideal for mounting in multiple units 
or as single outriggers, Keller Tool 
“Airfeedrills’’ and ‘‘Airfeedtappers’’® 
perform complete work cycles automat- 
ically—at the press of a button. Fur- 
ther details are available in Bulletin 92. 





Operator presses a button—and the While special multiple head unit drills 
Keller Tool ‘‘Airfeedtapper’’ provides eight holes in the work, an “‘Airfeedrill”’ 
a free tapped hole while standard ma- mounted at rear of fixture step drills a 
chine taps three holes at top of piece. “free’’ 4-%%-inch hole at an odd angle. 


GARDNER - DENWER , 


KELLER TOOL division, Grand Haven, Michigan 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-46 The Tool 


Engineer 








Here's why 


Mason, Shaver & Rhoades, Inc. 
East McKeesport, Pa. 


wed DESEGATI 


Eight-station progres- ae 
sive die made from 
OlympicFM pony : 
Shaver & Rhoades, Inc. 


Die is used to produce 
mounting brackets for 
lighting fixtures from 
.041 cold rolled steel. 


se a 


SSS 


Olympic FM is easier to machine, especially in mill- 
Tile Melile Mure] ollile m 


Olympic FM produces a better finish and does not 
tear. 


Improved tool life noted when using Olympic FM. 


Latrobe's Olympic FM high carbon-high chromium die steel has consistently produced superior 
machined finishes, lowered die production costs, and resulted in longer production runs than 
comparable type die steels. One of Latrobe’s many DESEGATIZED™ steels, Olympic FM is a 
free machining die steel . . . its improved free machining characteristics resulting from the 
addition of alloy sulphides uniformly dispersed by the DESEGATIZED™ process of manufacture. 


Specify Olympic FM for your next die . . . over 250 sizes stocked 
in conveniently located warehouses throughout the country. 


LATROBE STEEL COMPANY 


LATROBE, PENNSYLVANIA 








aotrer \ TOUGH, low-cost plastic 


Opportunity 


Gonarat Anite easy to make with 
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*/nvestigate Versamids 
th ti/ / id 
resins made only by... CHEMICAL DIVISION 
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tools and dies are 
Versamid-epoxy alloys! 


Strong, lightweight plastic tools have 
passed rigid, practical tests and are in daily 
use in aircraft, automotive and other indus- 
tries. Champion Aircraft Company of Osceola, 
Wisconsin is one of many manufacturers who 
have found Versamid-epoxy alloy tooling eco- 
nomical, efficient and a valuable aid to their 
business. Thermosetting alloys of Versamid- 
epoxy resins are being used to produce alumi- 
num and even heavy gauge steel stampings. 
These alloys show high impact strength, are 
extremely easy to work with, and can be 
formulated to yield almost any set of proper- 


ties desired. 


Maybe tools and dies aren't your problem, 
but chances are you can use Versumid polya- 
mide resins to save time and money in other 
applications. Tough industrial finishes, plastic 
body solder, structural adhesives, rugged plas- 
tic laminates . . . these are but a few of the 
known and tested uses for versatile Versamids. 
Only Versamid polyamide resins do so many 
jobs so well, and only General Mills makes 
Versamids. 


Write for free booklet. The Spring issue of 
General Mills magazine, Progress Thru Re- 
search, contains a fact-filled article on plastic 
tooling. If possible, name 

vour needs for specific 

information on the ap- 

plication you're consid- 

ering. Write General 

Mills Chemical Divi- 

sion, Department TE-7, 

Kankakee, Illinois. 


Please note that General Mills does not market plastic 
tool and die alloys . . . only the Versamid polyamide 


resins used in such alloys. 


Versamids* Make Plastic Tooling Practical 


1. Here an alloy of Versamid 125, epoxy resin and 


aluminum powder is poured into a brass mold. 


2. These soft jaws, or chucks, are molded from Versa- 


mid-epoxy alloy at extremely low cost. 


3. Finished three-jaw chuck in regular use on lathe 


in precision machine shop. 


or General Millls............... 
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Grinding Wheel Performance 


* 
‘ ELECTRONIC FORMULATION is a basic manufacturing improvement which makes 
grinding wheel accuracy equal to the precision of automated production. 


When the output of machines like this centerless internal grinder feeds a production 
line . . . grinding wheels must maintain their prescribed production rates! 
BAY STATE'S “EF” lets you predict such dependable grinding action because it offers: 


GREATER ACCURACY in selecting the right wheel for the finish and production rate you need. 
“EF” is based upon a new, straight-line progression of wheel hardnesses and structures. 
Specifications can be pin-pointed on this basic line within much closer tolerances. 


GREATER DEPENDABILITY of cutting life, giving a more reliable basis for predicting production 
per wheel. 


“EF uses the unerring accuracy of an electronic “brain” to calculate precise amounts of 
each ingredient. These determine the grade and structure, hence the performance of the 
finished wheel. 


GREATER UNIFORMITY in cutting qualities of replacement wheels, for continuous production 
at most efficient rates. 


“EF” retains essential formula figures in the perfect “memory” of electronically punched 
cards. This assures identical duplication of materials in reproducing the wheels prescribed 
for your needs. 


GREATER CONSISTENCY in grade and structure, for steady flow of parts at “within tolerance” 
finish and dimensions. 


“EF” has established the most accurate standards by which grinding wheels can be spe- 
cified, produced, and reproduced. It is your most logical source of complete confidence 
in production grinding wheels. 


Get ALL the E. F. benefits 
See your BAY STATE Distributor - 


#4. \ 
aS 
} 


AES 
avec WHEELS of PROGRESS 
a aaa 


BAY STATE ABRASIVE PRODUCTS CO., 
Westboro, Mass., U.S.A. 


Branch Offices and Warehouses — Bristol, Conn.; 
Chicago, Ill.; Cleveland, Ohio; Detroit, Mich.; Pittsburgh, Pa. 
Distributors — All principal cities 

in Canada: Bay State Abrasive Products Co. (Canada) Ltd., 
Brantford, Ont. 





“COLD BENDING rue “PINES-WAY” 
PRODUCES MORE ACCURATE AUTOMOBILE FRAMES 


View of Pines Production Bender, one of 
28 in large avtomobile pliant, forming 5th 
bend in frame side rail. Tube is 4” x 414” x 
.090 formed to a 38° angle on a 17%" LR. 


Production Bending Methods Simplify 
Fabricating Problems, Cut Assembly Costs 


@ The unusual versatility of Pines Bending Machine A Close-up view of machine used to produce 4th 
methods is again demonstrated by the successful production line bead in feng cide roll member. Five diferent bends 
° ° . ° are made in this piece, each in sequence on separate 
application shown above in a large automobile manufacturer’s machines. Accuracy is held within .030” to .045” 
frame plant. Proven by more than 18 months of operation, a at seven check points. Spring-back is easily controlled 
battery of 28 special Pines Benders are now forming .090 tapered page bowen ae Seer eee See 
welded steel tube frame members at a rate of 120 bends per hour. 
These machines and ingenious tooling, designed and built by 
Pines, form a total of seven bends in each side rail member and 
produce more accurate parts than ever before possible. The end 
result is a stronger, more accurate chassis that is much easier to 
assemble to the car body. 


Typifies Progress in Cold Bending Techniques Cte 


This revolutionary new manufacturing method is the result of . 

long months of cooperative efforts between Pines and automotive Wedge in expanded position 
engineers. It is typical of the consistant progress being made in 

profitable application of cold bending in the manufacture of a wide 

variety of metal products. It may also pay you to investigate the A View of @ flexible articulate mandrel used for 
leai = sbilities and th d ms ti : nee nt: f cold b fi making a bend at a right angle to, and within, a 
design possibilities and the production advantages of cold bending geovieusly bent cection. Mandrel te eutemetiesiiy 
the “Pines-way.” At your first opportunity call in our Sales Engi- inserted and expanded. Insures smooth, neat bends. 
neers for free survey. 


Write FOR MORE DATA ‘1 Po IN) & S enaineeains co. inc 


If you would like case study data 








* 
\ on production bending, write to- Specialists in Tube Fabricating Machinery] | 693 WALNUT + AURORA, ILLINOIS 
Pp. —._ day for free copies of Pines News. 


PRODUCTION BENDING + DEBURRING + CHAMFERING MACHINERY 
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complement of punches and dies 
in working position and with 
transfer in loading position. 
Note accessibility of all mech- 
anisms and adjustments. 


Ra “ Y) Sees 
A complete die set with full ) 
i® 
i @ : 
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What is so different about BAIRD Multiple Transfer Presses 


Many still confuse these advanced high production machines with multiple-slide 
presses (commonly called eyelet machines) or with equipment using progressive dies. 


They are, in fact, entirely different ... and the advantages of Baird design 
result in much more flexible and versatile tooling ... much less down-time for in- 
itial tooling, maintenance and change-over ... use of minimum width stock 
maximum production speeds smoothly maintained. 

In addition, Baird Multiple Transfer Presses can maintain closer tolerances 
than previous methods on high production of parts requiring from 8 to 15 con- 
secutive operations. 

So smoothly do these machines operate that old-time press-room clatter is a 
thing of the past. Normally, long production runs at high speed may be maintained 
without adjustment down-time. 


If you are looking for the most modern equipment available for volume pro- 
duction of press-produced parts ... by all means “ask Baird about it.” Our de- 
velopment of the Baird Automatic Multiple Transfer Press has set many new 
standards in this field. Write Dept. TE 


THE BAIRD MACHINE COMPANY 
STRATFORD CONNECTICUT 
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UNIVERSAL DRILL 
BUSHINGS 


In Universal you get the best. Machined 

from finest quality steel. Blended radius on the top- 
inside diameter helps prevent tool hang-up and 
breakage. 100% concentricity and hardness tests insure 
accuracy and uniform quality. Knurled heads 


provide a quick, sure grip. 





Standard sizes and lengths in stock 
for immediate delivery. Contact the 
office nearest you—Universal 
Engineering Sales Co., 1060 Broad St., 
Newark 2, N. J.; 5035 Sixth Ave., 


Kenosha, Wis.—or our home office. 


FRANKENMUTH 3, 
MICHIGAN 
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The face that 


“Better finish—much cooler cutting 
—three times the production.” This 
report on "V40 Bond Tool Room 
Wheels is typical of thousands re- 
ceived at CARBORUNDUM from tool 
rooms in every state of the union. 
Roughing end mills, finishing 
reamers profiling multi-tcoth cut- 
ters, backing off broaches, sharpening 





PHOTOGRAPHED AT QUINCO TOOL PRODUCTS, DETROIT, MICH. 


hobs...no matter what your job.. .oné 
bond, ‘“V40’’, will serve you better 
than any other. Wheel structure and 
bond combine to make V40’ wheels 
hold form and size longer than any 
other tool room wheels—cut costly 
down-time for dressing midway 
throughajob. Yet the composition of 
the bond is such that ““V40"’ wheels 


Through application “know-how” and product quality 


dress quickly and easily when neces- 
sary. Call your CARBORUNDUM Dis- 
tributor or salesman for atrial, and see 
how easy ““V40"’ wheels are to use 
with profit! For performance reports 
on tool room grinding, write The 
Carborundum Co., Niagara Falls, 
N. Y. In Canada: Canadian Carbor- 
jum Co., Ltd., Niagara Falls, Ont. 


CARBO RUNDUM 


STERED TRADE MARK 


continually puts more En in your abrasive 








for rifle sights 


assured by 


Warner & Swasey Precision Tapping Machine 


WARNER & SWASEY 
PRECISION TAPPING & 
THREADING MACHINES 


No. 10 
0-80 to 10-24 Capacity 
No. 11 
8-36 to 7a’ Capacity 
No. 11 RS RADIAL 
(Single Head) 
No. 11 RD RADIAL 
(Double Head) 
8-36 to 78"' Capacity 
No. 12 
¥e"' to 2/2" Capacity 


YOU CAN PRODUCE 


56 


WARNER 
SWASEY 


Cleveland 


PRECISION 
MACHINERY 
SINCE 1880 
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“TEXAN” telescopic rifle sights made by Norman-Ford & 
Company, Tyler, Texas, require high precision machining 
throughout for accurate optical alignment. That's why 
owner T. L. Ford says, “Thread cutting accuracy of our 
Warner & Swasey No. 11 Precision Tapping and Threading 
Machine makes it an essential part in the manufacture of 
our line of telescopic sights.” 

This machine with its exclusive positive leading-on 
principle — solenoid-actuated guide fingers operating on a 
hardened lead screw to guide the tap in and out—assures 
precision leading of the tap, and eliminates the possibility 
of shaving threads on the return stroke. This lead control 
is important at Norman-Ford because of the fine pitches in 
relatively soft 24-ST aluminum alloy and mild steel parts. 
0-80 to 15%” threads are cut in retaining rings and lens cells, 
and windage and elevator adjusting screws. All threads are 
48-TPI except for the 0-80 threads. 

Since its installation in 1946, no downtime has been lost 
for repairs! 


If your work calls for tapping of Class 3 and 4 threads 
on a production basis, call in our Field Representative to 
discuss how a Warner & Swasey Precision Tapping and 
Threading Machine can speed work, cut scrap loss, and 
increase profits for you. 


IT BETTER, FASTER, FOR LESS...WITH A WARNER &2€ SWASEY 
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PowerGar ‘“Timing*” Belt 


“Invention 


of High Order...” 


n Institute 


“For invention of high order and for particularly meritorious improvements 
and developments in machines and mechanical processes.” 


These are The Franklin Institute’s words in awarding its 1955 Longstreth Medal 
to the inventor of U. S. PowerGrip “Timing” Belts—the outstanding contribution 
to power transmission of the decade. 


It’s easy to understand why PowerGrip received this great award. By providing 
: : : : ‘ . Mei , : The Franklin Insti- 
near-100°% efficiency in positive, non-slip, split-second timing, it has become stand- tute, founded in 
ard equipment on a wide variety of machines and appliances. The list grows daily. She ee ae 
. a ee ? ‘ most renowned sci- 
U.S. PowerGrip Timing Belts —and descriptive literature — are obtainable from entific institutions 
So : ee » 92 7 : “OTT O° Tyhkeent . its awards are made 
factory-trained engineers at any of the 28 strategically located “U.S.” District Sales only after exhaustive 


Offices or by contacting us at Rockefeller Center, New York 20, N. Y. oa 


Mechanical Goods Division 
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Drill Jig 


BUSHINGS 


BUSHINGS 


Only ACME offers you two. ; se 
standards: A.S.A. and ACME — Ber 
— #80 to 2" ie 


Standard sizes from your 4 : 
local distributor's stock—= 


special sizes on request — = 
Standard catalog tolerances 


FREE catalog and price list — 


Write for information and prices on micro, standard and ; 
tungsten carbide drill jig bushings, dowel pins, chamfer 
micrometer gages and portable bench centers. 
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JOB FACTS 
Piece—Differential cas 
Material NM 


Operations—27 (1 


Write today for your free copy of 16-page illustrated 
bulletin CM-SIA that shows and describes how 
Acme-Gridley 4, 6 and 8 spindle chucking avuto- 
matics are designed to give you the maximum 
return on your investment. 


minimizes the importance of the decimal point... 
maintains automotive quality control 


Continuous quality control, so basic to modern automobile 
production, was implemented by this manufacturer when 
he chose Acme-Gridley multiple spindle chucking auto- 
matics to perform 27 operations on the piece shown at the 
left. This not only let him do more operations in a single 
machine setup but, because of Acme-Gridley inherent design 
for sustained accuracy at high speeds and feeds, gave him 
decimal point accuracy that remained within control limits 
for check lot after check lot. Thus he prevents costly pro- 
duction bottlenecks, reduces scrap and maintains a bal- 
anced flow of parts to final assembly points. 


National Acme 


THE NATIONAL ACME COMPANY, 184 EAST 131ST STREET, CLEVELAND 8 OHIO 
SALES OFFICES: © Newark 2,New Jersey * Chicago 6, Illincis © Detroit 27, Michigan 





Hitiit— 


| 


Microsize UNBRAKO socket screws simplify design problems—even in highly specialized equip- 
ment like this prototype precision loading device for use in advanced automated production operations. 


Miniaturize with UNBRAKO set screws 





You need not design special set 
HEAT-TREATED ALLOY STEEL* : ; screws to secure your new mini- 
) aturized equipment. Microsize 

PLAIN CUP POINT , UNBRAKOsS were developed spe- 

Class 3 Fit Standard cifically for use in modern small 
Recommended devices. 


Installation Weight UNBRAKO screws are made of 
Threads L Torque in per Box 


per inch Overall Inch-Pounds of 100 = carefully selected alloy steel. They 
Diameter NC NF Length NC NF in Pounds : are manufactured to timepiece 
precision. Sockets are deep and 
uniform for greatest wrench engagement and longest 
: reuse. Threads are fully formed for maximum strength 
+9 We ( . - and exact fit. And UNBRAKOs are heat treated to the 
; i optimum condition for high tensile strength and duc- 

tility without brittleness or decarburization. 


HART TATA 








Ask your authorized industrial distributor about micro- 
size UNBRAKO socket screws today. Or write us for Bul- 
letin 2055 and samples. Unbrako Socket Screw Divi- 
sion, STANDARD PRESSED STEEL Co., Jenkintown 37, Pa. 








STANDARD PRESSED STEEL CO. 


Nine uatiahite to stehtntn etal UNBRAKO SOCKET SCREW DIVISION 
— 
JENKINTOWN Ml PENNSYLVANIA 
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FOR THE MOST EFFICIENT 
TUBE MAKING IN THE INDUSTRY 


McKay MILLs are recognized throughout the tube and pipe 
making industry as the finest equipment available. Users have 
found McKay gives more machine for the money — that 

the slight extra cost of these rugged machines is more than 
repaid in long trouble-free service that results in real efficiency. 
McKay designs and builds tube and pipe mills in all sizes. 
The McKay Machine Company, Youngstown, Ohio. 





REHNBERG JACOBSON 


RIM-BALL 


WILL TAKE 
GREAT WEIGHT 


EXTREMELY RIGID 


COMPLETELY 
SELF-CONTAINED 


RIM-BALL BEARING 


EIGHT SIZES 
54”, 48”, 42”, 36”, 
30”, 24”, 20”, 16” 


USE THEM IN MANY WAYS 
3 TO 12 INDEX -.. INSTALL THEM YOURSELF 


POSITIONS It is hard to suggest a// the possible ways you might use 
(54”"-48” minimum 5 Positions) these index units. In addition to many conventional 
methods of horizontal mounting, they may also be set 
vertically to act as face plate or trunnion arrangements. 
Work-holding fixtures of almost any kind can be 
attached as desired. The RIM-BALL bearing enables the 
table to support great weight, yet turn easily, and it also 
eliminates any tendency for the table to tip or twist. A 
fixed center post, as shown above, can be furnished if 
wanted. Rehnberg-Jacobson Index Tables are shipped 
completely assembled and tested, ready for you to ih- 
stall by simply bolting down the base flange and mount- 
ing the drive motor. Complete data sheets showing 
dimensions of all models are available, and will be sent 
promptly on request. 


Designers and Euitédors of Goecial Mle / 2135 KISHWAUKEE ST. 


REHNBERG-JACOBSON MANUFACTURING COMPANY ROCKFORD, ILLINOIS 
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The Famous Norton G 
Bond is the most efficient vit- 
rified bond ever developed for 
precision and semi-precision 
grinding. Wheels made with it 
bring you these “Touch of 
Gold” advantages: Cooler, 
faster cutting action... heavier 
cuts without burning ... closer 
tolerances and smoother 
finishes .. . easier dressing and 
more piec es per dressing eee 
more work, and more kinds of 
work, per wheel. 


Big surface grinders 
nay off big 


... with the G BOND- 
32 ALUNDUM* combination 


Your Big Surface Grinders like Blanchard, Hanchett, 
Mattison and Thompson machines—take deep cuts into grind- 
ing costs when you use Norton G Bond-32 aLuNnpuM wheels 
or segments. See your Norton Distributor for details. Ask him 
about other popular Norton abrasives, including 19 aLunpuUM, 
38 ALUNDUM and CRYSTOLON abrasives. Or write to the nearest 
district ofice of Norton Company, Worcester 6, Mass. Dis- 
tributors in all industrial areas, listed under ‘Grinding 
Wheels” in your phone book, yellow pages. Behr-Manning 
Company, Troy, N. Y., division of Norton Company. Export: 
Norton Behr-Manning Overseas Incorporated, Worcester 6, 


Massachusetts. W-1717 





Norton 32 ALUNDUM Abrasive is another ‘Touch 


ABRASIVES 
of Gold” advancement in grinding progress. It grinds 
Galaking better products. ‘ fo make your products better exceptionally cool and fast, with minimum dressing, 


and 1s ideal for fast stock removal and heavy feeds. The 
NORTON PRODUCTS: Abrasives * Grinding Wheels * Grinding Machines + Refractories G Bond-32 aLtunpuM abrasive combination is further 
BEHR-MANNING PRODUCTS: Cooted Abrasives + Sharpening Stones + Behr-cat Tapes praof that only Norton offers you such long experience 
in both grinding wheels and machines to help you pro- 

duce more at lower cost. 





*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 
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BEFORE BRUSHING 


AFTER BRUSHING 


ACHINING this extruded aluminum armature shaft for an 
aircraft generator turns up heavy burrs. However, Osborn’s 
power brushing method quickly removes burrs and—at the same 
time—blends all sharp edges. 
This is typical of how industry is using Osborn power brushing 
to improve and speed up thousands of finishing operations. 
An Osborn Brushing Analysis made in your plant will show 
how you can profit from Osborn power brush finishing. Write The 


Osborn Manufacturing Company, Dept. K-25, 5401 Hamilton Avenue, 
Cleveland 14, Ohio. 








O SB ORN BRUSHING METHODS + POWER, PAINT AND MAINTENANCE BRUSHES 


BRUSHING MACHINES « FOUNDRY MOLDING MACHINES 
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Type BL 


Type BG-22 








in the BiG New 1996 LINCOLN 


the PRATT & WHITNEY KELLER Type BG-22 


Hallmark of Lincoln styling is a distinguished, lithe, trim look with gracefully flowing 
lines. Producing the huge dies that faithfully translate the designer’s drawing board 
dream into a reality of smoothly formed metal is just one of the jobs done so well by 
Pratt & Whitney Keller Automatic Tracer-Controlled Milling Machines. Shown here 

is a big Keller Type BG-22. Following a plaster model, it sculptures the complex contours 
of a rear quarter panel in solid metal... quickly, exactly and, above all, economically. 


or LARGE There’s the right size Keller Machine for every plant, for every job. Capacities 
range from 36” x 20” (for the compact Type BL) to 20’ x 7’ (for the giant 
Type BG-22). Write for complete information outlining your requirements. 


PRATT & WHITNEY COMPANY 


16 Charter Oak Boulevard, West Hartford 1, Connecticut 
Direct Factory Representatives in Principal Cities 





One Pound of Metal Removed Per Minute 


I'wo Haynes STELLITE alloy tools remove 118 cubic inches be both hard and tough enough to do the job efficiently. 


of metal from rough, uneven nickel-chromium billets in HAYNES STELLITE alloy tools are successful on applica- 
20 minutes. They trim '2 in. from the diameter in one pass, tions like this one because they have good impact strength, 
and finish two of the 170-lb. billets per grind. Each tool high compressive strength, and their cutting edges remain 
removes about a pound of metal per minute in spite of the hard and sharp even when red hot. They remove metal 
irregularity of the billet. Cutting speed is 37 surface ft. per fast. They can be used at high speeds with comparatively 
minute and the rate of feed is °s in per minute. Heat high feed rates, and they take deep cuts. 

generated during the cutting operation quickly dulled the More information on Haynes STELLITE tools and how 
cutting edges of high-speed steel tools tried on this job, they can be used to best advantage is contained in the 
and the rough cut caused other tool materials to chip. Only booklet, “Haynes Sretuire Metal-Cutting Tools.” Write 


HAYNES STELLITE 98M2 cobalt-base alloy tools proved to any of the district offices listed below for your copy. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


uCcC, 


General Offices and Works, Kokomo, Indiana 
Sales Office 


ago + Cleveland - Detroit - Houston - Los Angeles - New York + San Frar 


Haynes” and “‘ Haynes Stellite’’ are registered trade-marks of Union Carbide and Caron Corporation. 
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and three alternate angle cutters mill 
cast iron machine base 














Slot finish milled in cast 
iron gun mount with two 
angular r and | halfside 
mills and alternate angle 
cutter in center 


Alternate angie cutters 
combined with half side 
mills for milling face and 
round ways of cast iron 
spinning frame roll stand 








This book of fifty O K Tool prints shows how leading manufacturers 
in aircraft, automotive, electrical and machinery industries meet rising 
production costs with new multidiam boring heads and milling cutters 
— new tools that do up to eight and ten metal-removing operations 
with a single stroke of the machine or one pass of the tool. 

Special heads bore and face at four levels, chamfer some holes, all in a 
few minutes. Savings in man hours and machine time can be reduced 
to one-sixth of the previous cost. 

Fresh from the press and now released for the first time, this book is an 
inspiration to engineers, designers, methods and production men. IT’S 


FREE! 


modern milling cutters for 


modern milling machines 
The O K Tool Company, Inc., 
300 Elm Street, Milford, N. H. 








THE OK TOOL COMPANY, INC. 


four step boring head for 
and counterboring air- 
craft components 











r and + half side milis with 
special alternate angle cut- 
ters for milling cast iron 
machine base 





engineering data 
tooling specifications 
}), and helpful information 


300 Elm 


Street Milford, New Hampshire 
Pie end me copy of OK’s new multidiam ¢ 


k 
O————— 


title 


firm 


street 


City .... — 


products manufactured 


employees 


Equipment: how many boring mills ___ 
milling machines . lathes __ 


planers __ eS 
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Hanna T 750 Fluid Power Cylinders Hanna LP Cylinders 


Air Operation to 250 psi, Hydraulic Operation to 750 psi Air or Hydraulic Operation to 110 psi 
Write for Catalog 750A Write for Catalog 2368 


Packaged As You Want It 


ME “Good things come in small packages,” it is said 

. so do Hanna Cylinders . . . and in medium and 
large packages, too. From the complete Hanna Cyl- 
inder line, up to 1,500 psi capacities, you can select a 
standard size and mounting style, with the power and 
stroke you need, to exactly suit your applications. Of 
course, you will be sure it’s the finest cylinder for the 
job—because it’s a Hanna. Well over fifty years of 
design and manufacturing experience guarantee that. 

So, when you need reliable cylinders for products 
you make for resale, or for use in your own plant, con- 
sult a Hanna representative, or call on our plant 
engineers to help you find the most efficient answer to 
your problem. Also write us for technical literature. 

Hanna HP Cylinders 
Hydraulic Operation to 1,500 psi 
Write for Catalog 233B 


Hanna Engineering Works 
1768 Elston Avenue, Chicago 22, Illinois 
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---for piloted taps from stock 
SEE YOUR 


DISTRIBUTOR 


FOR THE FINEST IN 
CUTTING TOOLS AND GAGES 


Made by THREADWELL, Greenfield, Mass. 
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Fool Steel 


PA, On the Pacific Coast Bethlehem products ore sold 


Whether you want to order a quan 
tity of tool steel, or merely a short 
bar, or just would like a bit of advice 
about the correct method of heat- 
treatment, you’re sure to find your 
Bethlehem tool steel distributor anx- 
ious to be of service. 

Prompt service is your distribu- 
tor’s middle name. He makes it a 
point to know your city like a book 





—its background, its people, its in- 
dustry. He knows what grades of 
steel you are most likely to need, and 
in what quantities. And so he keeps 
large stocks of Bethlehem tool steel 
on hand, in a virtually endless variety 
of types, all of them ready to goat a 
moment’s notice 

If you would like bars cut to spe- 
cial length, or if there’s a tricky 


An 
“s 


Want Fast Tool Steel Service ? 


SEE YOUR BETHLEHEM DISTRIBUTOR 


phase of metallurgy or some other 
tool-steel problem troubling you— 
again, your distributor is at your 
beck and call. He’s a real friend. 
They don’t come any better. It will 
pay you to get to know him 
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Emqagimeer 


Always a Student 


It is too bad that some folks graduate! Too many 
people mistake graduation for the end of the journey 
instead of just the significant milestone it is. No doubt, 
recent graduates among our membership realize the 
truth of this but some of us have forgotten. We should 


be students “all ways.” 


Being a student is a state of mind, not a specific period 
in life. Students are aware of the dynamic forces at work 
and join in the fun of learning more about them. Just 
as “there are no strangers—only friends waiting to be 
met.” so there are no mysteries of nature—only natural! 


laws waiting to be discovered. Students discover them. 


Consider the new products that have been made avail 
able within the last few years—television sets. jet-powered 
planes and air conditioners, to name a few. They would 
have been impossible were it not for the students of tool 
engineering who keep abreast ot new developments in 


manufacturing and help accelerate their progress. 


Active membership in American Society of Tool Engi- 
neers is one potent way to be “all ways” a student. Par- 
ticipate in your chapter's activities. use the ASTE tech- 
nical handbooks. read THE Toot ENGINEER, and attend 
the technical sessions and exhibitions at ASTE Annual 
Meetings. Education is one of the big themes in ASTE! 
Many of the finest engineering schools hold annual Tool 
Engineering Conferences in cooperation with local chap- 


ters and the National Education Committee. 


Here’s to our “all ways” students of all ages. May 


their numbers increase! 


President 





Precision — Another Grecia by Coove 
_ Bores 

and Faces 
Diffuser 


This Two-Way Boring Machine roughs, semi-finishes and 
finishes the accessory drive shaft hole of Jet Engine Diffuser 
Cases at the rate of 2'2 pieces per hour. The operator places 
the part in the work holding fixture and the rough boring 
cutters in the boring spindles, after which the rough boring 
is performed automatically. Next, the operator replaces the 
rough boring cutters with semi-finish boring cutters and the 
cycle is repeated for the semi-finish boring operation. Then, 
the finish boring operation is performed in a similar manner 
and the part is removed. 


The cutters are supported in live precision bearing spindles, 
which are in turn supported by hardened and ground steel 
bushings adjacent to the work. 


All cutters are pre-set for size and are quickly and easily 
changed for the different operations. 


To provide maximum flexibility for future part design 


changes, the machine is built with Cross Modular “Building 
Block” Units. 





Established 1898 
} 


THE co. 


cP» < : 
Fitsl in Aulomalion ’ 


DETROIT 7, MICHIGAN 











how to set up a 


 throw-away 


By David C. Kauffman 


Methods Development Engineer 
Manufacturing Engineering Dept. 
Wright Aeronautical Div. 
Curtiss-Wright Corp. 
Wood-Ridge, N.J. 


Because throw-away inserts and the tooling 
associated with them are available in various 
styles and sizes, they should be thoroughly 
studied before making a decision to convert 
to their use. This article outlines the charac- 
teristics to look for in throw-away insert tool- 
ing and suggests an orderly program for its 
introduction into manufacturing. 


Y 
edad TO THROW-AWAY TOOLING from sin- 
gle-point tools and solid carbide insert slugs requires 
effort and planned tool engineering but results in 
cost reductions well worth the effort. Throw-away 
tools have been in use, Fig. 1, long enough to estab 
lish their position in manufacturing and it is now 
only necessary to broaden the program for their ap- 
plic ation. Reduced tool costs, improved machine 
productivity, reduced grinding requirements, low 
ered time standards, improved quality, reduced 
scrap and less lost time for tool changes are some of 
the benefits resulting from use of throw-away tools 

There is nothing new in the mechanical clamping 
of tips in holders. Tools of this type have been used 
since the 1800’s. Current interest in such tools is the 
result of several factors. With the increased appli 


cation of carbides. assignable diamond wheel costs 


*Senior member ASTE Northern New Jersey Chapter. 
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ool program 


increased and cutter grinding departments became 
overburdened. Improper grinding resulted because 
of overwork, inadequate or insuflicient equipment 
and unskilled operators. In many instances, it was 
found that regrinding costs for simple single-point 
tools, esper ially when they had been abused, were 
more than the cost of a new tool. Improper grind 
ing led to cracked and broken tools, further increas 
ing tooling costs 

Brazed tools have a tendency toward brittleness, 
and toughness is more important than hardness for 
a brazed tip. To fully realize the advantages of 
carbides, mechanically held tips of the harder 
grades were tried. Mechanically held slugs circum- 
vent inherent brazing limitations but, because the 
slugs require regrinding, do not alleviate grinding 
department problems. The throw-away insert 
evolved because it is more economical to index, in 
vert and discard a minimum length slug than to 
regrind longer slugs. 

Mechanically held inserts have introduced an- 
other grinding department saving. Grinding chip 
breakers into single-point tools or solid carbide 
slugs requires prodigious quantities of diamond 
wheels and involves extravagant use of tool material. 
All existing throw-away insert toolholders have 
built-in chip breakers that are usually part of the 
clamping device and add little to the cost of the 
holder. 

Huge numbers of single-point tools are required 
for the manufacture of aircraft engines, for example, 
but they are purchased in relatively small quantities. 
Thousands of purchase orders may be needed to 
maintain stocks of tools over a relatively short pe 
riod of time. Handling of orders and tools by sev- 
eral departments adds to already high tooling costs. 
Throw-away inserts can minimize inventory and 
purchasing problems. 

Single-point tools lead to additional difficulties 
because operators are reluctant to change tools when 


necessary. All too often, a few more parts are pro- 





Fig. 1. (above) Throw-away tooling has resulted in 
major cost reductions as in this rough turning oper- 
ation on an aircraft engine cylinder barrel. 


Fig. 2. (right) Throw-away inserts showing the variety 
of radii and several thicknesses in which they are 
available. The white inserts are ceramic. 


duced with tools that should be returned for grind- 
ing. Such worn tools may break, cause smashups, 
produce scrap and, because insufficient material is 
removed from the workpiece, result in failure of 
following operations. Even if none of these failures 
were to occur, regrinding costs would be excessive. 
Operator reluctance to change tools when necessary 
can be almost completely overcome by throw-away 
inserts because it is so easy to index an insert to a 


new cutting edge. 


Throw-Away Inserts: As the name implies, 


throw-away inserts can be discarded when all cut- 
ting edges have been used. Inserts are available 
finished ground all over (Precision Ground) or with 
just the tops and bottoms ground (Utility). Toler- 
ances of utility inserts are rather large and they 
cannot be used for precision indexing when work- 
piece tolerances are close. Performance of inserts 
is comparable to or better than that of single-point 
tools. 

Unfortunately, carbide producers have not yet 
standardized sizes and shapes of throw-away inserts. 
Inserts are currently available in large and small 
triangles and squares, Fig. 2. These four types of 
inserts are usually available in two thicknesses with 


various corner radii. Few producers make the same 


styles, sizes or radii. Thickness of the insert neces- 
sary is determined by the holder in which it will be 
used. Some holders have interchangeable anvils so 
that either thickness of insert can be used. Usually, 
thin inserts have small radii and thick inserts have 
larger radii. Circular disks are being manufactured 
by some producers and some companies also make 
a 14-inch L.C. triangle. 

Current interest in ceramic cutting tools can be 
combined with investigations into conversion to 
throw-away insert tooling. There is a strong possi- 
bility that ceramics will introduce improvements in 
machining techniques and use of ceramic inserts 


would offer a good method of application. 


Toolholders: Throw-away insert holders, Fig. 3, 
have been given the same style numbers and size 
designations as former mechanical clamping holders 
so that it is sometimes difficult to distinguish be- 
tween old and new holders. Not all companies make 
the same sizes or styles and what is standard for 


one producer may be special for another. Costs may 
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be five times higher for nonstandard toolholders. 

\ pproximately ten companies now produce throw- 
away insert holders. Each holder style has advan- 
tages and disadvantages. It is important to deter- 
mine requirements of the proposed application be- 
fore selecting a particular holder. Necessity for 
positive rake should be carefully considered. Tool- 
holders are available with either negative or posi- 
tive rake. However, positive rake holders cannot 
accommodate invertible inserts so half the insert life 
is lost. 

Most toolholders have hardened (35 to 50 Re) 
shanks. A hardened shank is necessary to insure 
long life, resist burring and maintain insert pocket 
dimensions. Overhang is necessary because of 
clamps and chip breakers but it should be mini- 


mized. 


Cuip BREAKERS: When chip breakers are re- 
quired, their use is usually critical. For this reason, 
when a chip breaker is needed, the holder should 
be designed so the breaker can be accurately re- 
located when replaced. Accurate location is a prob- 
lem when replacing a breaker or when loosening the 
clamp to index an insert on some holders. 

Positioning of the chip breaker is simple if its 
design includes some means of adjustment. Also, 
the toolholder will have wider application if the 
breaker can be adjusted to give tighter or looser 
chips. Special chip breakers are expensive and 
should be avoided. Some chip breakers are made 
of cast alloys and these should be compared to car- 
bide before a decision is made on proper material to 
be used for the chip breaker in a particular applica- 


tion. 


ANVILS: Some throw-away insert toolholders are 
adapted to the two insert thicknesses by using dif- 
ferent thickness anvils. Most holders now use car- 
bide anvils. Because the anvil can be damaged by 
breaking of an insert, anvils are usually replaceable. 
Some anvils can be indexed, further reducing tool- 
ing costs. 

Inserts should overhang anvils as little as possible 
to protect the bottom edge of the insert from chips 
and consequent chipping. Because there is some 
chip welding on the insert cutting edge, some means 
should be provided on the anvil to insure proper 
seating when the insert is inverted. Various anvils 
have bevels, ledges or grooves to provide space for 
the built-up edge. However, built-up edge should be 
removed before inverting inserts. 


CLAMPs: Basically, clamps retain throw-away in- 
serts in proper position in the hoider. Some clamps 
are faced with carbide so they can also serve as the 


chip breaker. Various holders have clamps that 


lock inserts up or down. Serrated clamps resist chip 
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pressure and maintain insert and chip breaker posi- 
tions. Serrations on the clamp also help to properly 
relocate the chip breaker when the insert is indexed. 


Establishing a Program: When the variations 
in available tools are known and the decision to 
convert to throw-away insert tooling has been made, 
conversion should be undertaken systematically. A 
conversion team should be activated to study pro- 
duction needs, implement conversion plans and train 
personnel who will be affected by the conversion. 

A logical first step is to survey individual produc- 
tion departments to determine the practical applica- 
tions for throw-away insert tools. Each machine 
should be examined along with its tool layout. Tools 
that can be converted can be noted on the layout. 
If such conversion would necessitate changes in 
other tools or tool blocks, this information should 
be noted on the layout. By concentrating conversion 
effort in a single department, conversion is simpli- 
fied and conversion team time is most efficiently ex- 
pended. 

To save time and minimize confusion, it is a 
good idea to concentrate initial efforts on a single 
type of toolholder embodying the most desirable 
features, and available in a wide variety of sizes 
and shapes. Refinements, through the use of addi- 
tional styles of holders, can more easily be intro- 
duced after the basic conversion program has been 
completed in a test area. By concentrating on a 
single style of toolholder, inventory problems can be 
minimized, Fig. 4. Also to reduce confusion, three 
tabulation sheets can be prepared before any con- 
version is attempted. One sheet would list all styles 
and sizes of a single type toolholder. A tool number 
would be assigned to each. Another sheet would 
list the sizes, shapes, carbide grades and tool num- 
bers assigned to inserts. Only one thickness of 
inserts should be used, thick or thin. The third 
sheet would have all the data on chip breakers 
and their tool numbers. 

By numbering the tools before they are required, 
the total quantity of tool numbers can be drastically 
reduced. All members of the conversion team and 
all using activities in the plant would thus be as- 
signing the same numbers by referring to tabulated 
drawings. Otherwise, the same tool might be given 
dozens of different numbers. Ordering would then 
be in multitudes of small quantities rather than in 
economical large lots. 

During the early stages of conversion, only those 
applications that are heavy users of tools or that 
present continuing problems should be converted. 
In this way, cost reductions and minimized problems 
show up immediately so cooperation during the rest 
of conversion is assured. 

It is also possible to set up a program for con- 
version by type of machine. With this approach, 





valuable experience can be gained rapidly by con- 
centrating attention on a single type of operation. 
Suggestions for conversion can then be based on 
sufficient performance data to assure success of the 
change. The cutter grinding department offers an- 
other opportunity to gather data on conversion pos- 
sibilities. Tools that appear in large quantities and 
that are expensive to regrind should be given prior- 
ity during initial stages of conversion. 

During the initial stages of conversion, decisions 


to convert specific tools should result from a group 


effort. The group should comprise representatives 


of the conversion team, vendors, tool troublemen 
and the time standards group. Before this group 
assembles, the conversion team should gather all 
pertinent facts on the tools that logically could be 
considered for conversion. 

Factors that should be taken into account are 


tool design, adaptability of a standard toolholder, 


Fig. 3. (right) Various 
types of throw-away insert 
toolholders have individual 
designs for clamping de- 
vices, chip breakers and 
shims. 


Fig. 4. (below) By concen- 
trating on a single type of 
toolholder, problems of 
stocking various perishable 
spare parts can be mini- 
mized. Pictured are several 
holders and the spare parts 
associated with each. 


amount of subsequent work done on the piece part, 
expected performance, modifications required, for- 
mer tool life, and anticipated sizes and styles of 
holders and inserts. 

Final decisions on specific tools should be based 
on cost histories of current tooling and estimated 
expenses of throw-away insert tooling, Fig. 5. In- 
formation needed on current tooling includes initial 
cost of tool, number of pieces per regrind, tools 
required per month, cost of regrinding and tool 
changing time. For estimating purposes, it can 
be assumed that the inserts will produce the same 
number of pieces per cutting corner as does the 
single-point tool per grind. Experience seems to 
indicate, however, that inserts can produce more 
pieces per edge. 

Current inventory of single-point tools frequently 
dictates when a conversion should be made. If in- 


ventory is high, a “stop” order can be issued 
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Oper. No. 


Date 
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Pieces per grind ___ 
Grinds per tool 
Grind time per tool 


Tools used per mo. 





Grind time per mo. 
Cost of grind time per mo. _____ 
8 ee 


Teel cost per 6. 
Tool and grind cost per mo.. 





| Savings per year after 
he C1968 FRR 


L Tool cost reduction - lst year___ 


Fig. 5. Form used so that proposed conversions can be analyzed on the basis of costs. 





against the tool so it will not be reordered. When 
inventory is reduced to a certain level, conversion 
of the tool can proceed, Value of the tools in stock 
should not hinder conversion in all instances. It 
should be considered that, in many instances, sav- 
ings through Conversion would more than offset 
an inventory loss. 

Following a favorable decision to convert a par- 
ticular tool, it is advisable to run a demonstration 
using the insert and toolholder on a typical machine, 
Fig. 6. Such demonstrations give an opportunity 
to prove the adaptability of the tooling, to develop 
new time standards and to select the optimum 
grade of carbide. During such operations, all bugs 
can be worked out with minimum disruption of 
production. Machine operators, tool setters and 
setup men can be trained for the new methods in 
small groups rather than on a large scale. Ac- 
curate records should be kept of the number of 
pieces per cutting corner, amount of breakage, feeds 
and speeds used, and other performance data. 

Upon successful completion of a demonstration. 
permanent tooling can be ordered. Also paper work 
can be done. New tool numbers should be put on 
process sheets and tool layouts should be corrected 
\t the same time, superseded tools should be re- 
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COST ANALYSES 


Throwaway Tool Program 








Tool and grind cost per yr. —____ 


Part Name and No, __ 


Other Parts - 


No. of Tools 


Tools in Master tool crib: 


Quantity___ Value___ 
Tools in System: 
Quantity _Value __ 


Total value of tools in system de 
Salvage value of obsoleted tools ___ 


Cost of new holders_— 
Cost of Insert 
Holders req. per yr. 

Inserts req. per year_____. 





Total cost of new tools per year-_ 





moved from stock and sent to salvage. Close liaison 
should be maintained with the tool stores activity 
so that new tooling will be available when neces- 
sary and so that stocks of former tools will be 
gradually reduced. 

One major problem that may be encountered dur- 
ing conversion to throw-away insert tooling is that 
of keeping track of the conversions and the tools re- 
quired. Confusion and uncertainty can be avoided 
by recording, on one sheet of paper, all the holders 
and inserts used by one machine. If more than 
one machine is doing the same operation, all ma- 
chines can be listed on the one sheet. The total 
quantities of holders and inserts indicated on the 
separate sheets can be transferred to a master list. 
The master list shows current “min” and “max” 
limits, numbers of tools in stock, tools on order. 
delivery dates, etc. Increased requirements are 
indicated by the master list and orders can be 
increased accordingly. 

Since it is desirable to maintain production once 
the conversion has been made, a suitable supply 
of holders and spare parts should be accumulated 
as soon as possible at the start of the program. In- 
ventories should be taken periodically to insure an 


adequate supply of tools as the use of throw-away 






































































Fig. 6. Demonstration of 
the feasibility of turn- 
ing outside diameters of 
eylinder barrel with 
throw-away insert tool- 
ing. Tool life was dou- 
bled and scrap reduced. 


insert tooling increases. As a conversion program 
gets well under way, tools for demonstration pur- 
poses are withdrawn from supplies ordered for 
production runs. If a master inventory sheet is 
maintained, such withdrawals are noted and short- 
ages are forestalled. As each type of machine or 
process is converted, tool stock maximums and 
minimums should be increased to insure proper 
ordering. lore problems would be met with tool- 
holders than with inserts because the latter can 
be secured rapidly and ordered in large quantities 
without fear of overstocking. 


When ordering tools for demonstration pur- 


poses during the initial stages of a conversion pro- 
gram, it may seem that too many holders are 
required, Experience has shown that if the demon- 
stration proves successiul there may be delavs in 
obtaining production toolholders. It has been sug- 
gested that sufficient tools should be ordered at 
the time of demonstration so production can be 


maintained if the demonstration proves successful. 


After Conversion: By concentrating on one 
style of holder and using pretabulated tool numbers. 
Curtiss-Wright was able to convert quickly and 
save large sums of money. With just one type 
of toolholder, there are but three or four spare 
parts needed. About 95 percent of the throw-away 
applications are handled with just seven inserts. In 
all, six types of holders in five sizes are used. 

Conversion manpower was more effective because 
efforts were limited to one holder style at the be- 
ginning. Now that the basic conversion program 
is completed, with inherent savings already in evi- 
dence, time is being taken to evaluate other tool- 
holder styles and various new grades of carbides. 

All tool requirements for new processes are now 
screened with a view toward setting them up with 
throw-away insert tooling. In addition, all pur- 
chase orders for single-point tools are reviewed so 


that those for large quantities can be questioned. 
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ae | 
This leads to further conversion to the new tools.. 

Tool troublemen have realized the merits of throw- 
away insert tooling, and are quick to attempt con- 
version on applications where trouble recurrs. Forms 
have been prepared for the troubleshooters so that 
conversion can be simplified. These forms institute 
steps for preparing records, making cost analysis, 
ordering tools and changing process sheets. 

A major saving results from conversion because 
inserts can be purchased in large quantities for use 
anywhere in a plant. Bulk handling, purchasing 
and storing result in further savings. Precision- 
ground inserts are used for all applications at Cur- 
tiss-Wright. Longer lives, lower breakage and ac- 
curate indexing warrant their use. 

Throw-away inserts are economical in their own 
right, but further economies result if they are not 
discarded. Used inserts are worn on the corners 
but the straight sides make excellent chamfering 
or facing tools, Fig. 7. Where depth of cut is not 
large, it is only the corner of the insert that has 
any appreciable wear land. Such inserts can be 
returned to the vendor and reground on the radii 
to the next larger size at a cost equivalent to 1/3 
of that for a new insert. The reground insert has 
all the merits and use of a new insert. Its number 
is changed to reflect its new size. Other worn inserts 
can be used to retip single-point tools for special 
shapes. 

It is advisable to recheck a converted operation 
at the end of three months. At that time, operations 
should be running smoothly and production data 
would give an accurate picture on which to base 
future conversion decisions. Results that can be 
expected are typified in the table. 

It should be brought out that not everything is 
as smooth and simple as it may appear. Problems 
are encountered during conversion to throw-away 
insert tooling. Problems are generated not so much 
through shortcomings of the inserts or holders but 


through errors in application and operation. If, 
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Comparative Tools Costs for Rough Turning 
Cylinder Barrel Outside Diameters 





Single-Point Throw-Away 
Factor Tooling Tooling 





Tool or insert cost (dollars) .. 4.00 0.77 
Tool regrinds (‘No.) - 
Barrels per grind or per corner (No.) 20 
Cost of regrinding (dollar) 
Prorated tooholder cost (dollar) 
Production per tool or per insert 

(No. of barrels) . 120 
Machining cost per barrel (dollar) 0.0084 





for example, insufficient consideration is given 
to « hip control—or if speeds and feeds are changed 
in the shop—chips may jam the ways or chucks 
of machines. This could result in damage to both 
the machine and the tooling. 

Tool breakage is a constantly recurring and 
troublesome problem in any plant. Most breakage 
is caused by not changing tools often enough. 
When an insert holder is smashed, it represents 
an expense about three times that of a single-point 
tool. Part of any throw-away insert tooling pro- 
gram should be indoctrination of operating per- 
sonnel. When an insert corner breaks, it usually 
washes out the anvil. In one operation, such a 
washout occurred. The anvil was indexed and a 
new insert was used. However, the damage to the 
anvil had raised a burr and the insert could not 
lie flat. For a while, periodic insert breakage on 
this holder was experienced but not explained. 

Sides of tip pockets in toolholders gradually 
wash out, brinnel or bend so the proper angles 
are no longer maintained. It becomes increasingly 
difficult to locate and hold the insert. When sub- 


Fig. 7. Used inserts, 
worn on corners during 
turning operations, can 
be re-used as in this 
plunge cut on the out- 
side diameter of a com- 
pressor disk. 
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jected to cutting pressure, the insert can move and. 
break. Top clamps wear and bend so they no longer 
properly locate and hold the insert. Socket head 
screws can wear and, if they are not replaced, may 


result in loose parts and subsequent breakage. 


Through education of the operator, especially to- 


ward changing the cutting edge at correct intervals, 
such problems can be minimized. 

It is feasible to repair large and expensive tool- 
holders. Hard metal can be brazed to washed out 
portions of the holder. Regrinding, milling or other- 
wise reshaping the insert seat can then save con- 
siderable expense. Anvils should be inspected often, 
and indexed or changed when required. The car- 
bide grade used for most anvils is comparatively 
soft and a burr can be formed on impact. 


Experience indicates that throw-away insert 
tooling is here to stay. Many advantages are ap- 
parent for such tooling and they heavily outweigh 
the disadvantages. Cutter grinding work is reduced, 
large quantities of many styles of single-point tools 
and solid carbide slugs are unnecessary and diamond 
wheel consumption is reduced. Design time is con- 
siderably reduced through the use of a minimum, 
but adequate, number of toolholders and inserts. 

Carbide consumption is considerably less, espe- 
cially if other uses are found for used inserts. 
Production time can be reduced because tool 
changes are not as frequent and do not take as 
long as when single-point tools are used. Bulk 
handling of tools introduces savings from purchas- 
ing through use. In many respects, introduction 
of throw-away insert tooling can prove as beneficial 


as has the initial introduction of tungsten carbide. 





Spring Drill Holder 


Drill breakage on a production operation 
where deep holes are drilled in tough stock 
was reduced considerably through use of a 
spring drill holder. This device eases the tool 
of the cut the 
excessive. The holder is made up of two sec- 
tions which are threaded together. The upper 
member has a tapered shank to fit the drill 
press spindle and the lower member carries 
a drill chuck. A dowel pin is pressed into 
each section to hold the heavy spring which 
transmits the driving force. 


out when pressure becomes 


The spring is wound with a close spacing 


on the coils so that when in place on the tool 


Upper section 


Centering Tool 


Sometimes it is necessary to drill a hole exactly 
on a diameter of a round workpiece. Usually a 
V-block is used to support the workpiece. Precise 
alignment of the V-block with the spindle of the 
drill press is essential. Alignment is facilitated by 
the use of the centering tool illustrated. 

The tool has a conical end which is ground to a 
90-degree included angle. This end is perfectly 
the shank. The shank can _ be 
straight for insertion in a drill chuck or tapered fo1 
insertion directly in the spindle socket of the drill 


concentric with 


press. The latter method is preferable since most 
After the 
place so that 


drill chucks do not run perfectly true. 
V-block is aligned it is clamped in 
alignment is maintained. 
H. J. Gerber 
Vember-at-Larze 
Stillwater, Okla. 


it tends to pull the lower section of the holder 
up. This removes any vertical play from the 
threads. 

In use, drilling torque keeps the spring 
wound up slightly. When the torque require- 
ments increase the spring winds up a little 
more as the lower section rotates about the 
upper section. This rotation lifts the lower 
section slightly and thus eases the pressure. A 
coarse pitch thread is used so a small rotation 


will provide a considerable amount of lift. 


Henry 
Yonkers, N. Y. 


George 


Lower section 
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U 


Dowel pins 





Engineer 








Indicator mounted 
in spindle of machine 


Edge Finding Tool 





Magnetic 


Jig boring operations can be ex- 
Workpiece material 


pedited through the use of a sim- 








ple edge finding tool which con- 
Riser 








a sists of a steel block machined to 





the shape illustrated. The holding 





face is on the exact center line of 
the hole in the tool. An insert of 
magnetic material in the holding 


face. keeps the tool in contact with 





the workpiece, eliminating the 


possibility of tool movement. 


O. E. Mueller 
Long Beach (¢ hapter 


Magnetic Work-Holding Fixture 


Grinding the edges of die blocks and fixture bases 
is usually accomplished by mounting the workpiece 
on angle plates or in a toolmaker’s vise. Sometimes 
the combined height of the chuck and the workpiece 
exceeds the capacity of the grinder. 

This type of operation can be facilitated by 
making up a fixture which holds the workpiece 
against the front edge of a magnetic chuck in a 
vertical and square position. The fixture is made 
up of alternate steel and brass bars fastened to- 
gether with steel rivets. Dimensions of the blocks 
are such that each steel block rests in the center of 





one of the magnetic pole faces on the chuck, and 
the ends of the blocks are cut away so that they 
do not contact the face between the poles. The 
steel plate on the back edge of the chuck is replaced 
by a-brass plate. After assembly the fixture is 
eround so that it is exactly the same width as the 
chuck. 

When the workpie e is pla ed on the front of 
the chuck the magnetic flux comes up from each 
pole to the steel block and passes through the block 
into the work and then through the work back into 
the chuck face and chuck base. The fixture provides 
a good grip on the work and performs equally well 
on electromagnetic and permanent magnet type 
chucks. 

Ernest Jones 


Bronx, N.Y. 
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Blank and First Draw Operation 





Combination Die 


Five operations are performed on one die which 
has several novel construction features. The opera- 
tions are blank, one-inch draw, two-inch draw, 
pierce and pinch. As the ram of the press descends, 
blank and first-draw operations are accomplished 
by one punch as shown. The pressure plate is forced 
down until its groove is in front of the balls in the 
pressure plate. This action releases the pressure 
ring from the male draw punch, allowing the pres- 
sure ring to move down with the pressure plate. 

The blank and draw punch continues to descend 
and performs the second-draw operation. At the 
end of the stroke the piercing punch goes into 
action and the blank and draw punch comes into 
contact with a projection on the male draw punch, 
pinching off excess metal from the bottom of the 
workpiece. 

On the upstroke the cycle is reversed and the 
balls are returned to their original position. Parts 
are ejected from the die by compressed air which 
passes through the male draw punch. Air is also 
used to remove punching scrap. Knockout pins 
strip the workpiece from the upper section of the 
die. 

W. Lateste 
Dorval, Quebec, Canada 
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Retaining Ring Groove Milling 


Grooves cut to accommodate retaining rings of 
the spring-clip type must be of correct depth, and 
VW he n 


used, they are 


must have sharp corners and parallel sides. 


single-point grooving tools are 
necessarily of small size. Conduction of heat away 
from the cutting edges is poor owning to the small 
mass of such a tool tip and the rate of cutting must 
be slow to prevent burning. Great care in grinding 
such tools is mandatory, leading to high grinding 
costs. 

An alternative is to mill the grooves on a drilling 
machine with a standard slitting saw, as shown in 
the illustration. In this setup the cutter spindle is 
connected to the drilling machine spindle by two 
universal joints. The cutter spindle is housed within 
a bronze bushing, which is in turn housed in the 
tool body. The axis of the cutter spindle is offset 
If the sleeve is 


revolved on its axis, the center line of the cutter 


from that of the bronze sleeve. 


spindle will move toward or away from the center 
line of the bore in the workpiece. 

In operation, the cutter is traversed slowly around 
the periphery of the bore of the workpiece by ro 
tating the tool body with the handles. Depth of cut 
is adjusted by means of a simple worm drive. To 
adjust the depth of cut, the operator holds the tool 
body stationary with one of the capstan handles 
while turning the worm drive. 

Use of a slitting saw instead of a single-point tool 
has insured accurate grooves with long cutter life 


and considerably increased speed of the operation 


| eh i. Bou er 


London, England 
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Air Holes for Gages 


Conventional go, not-go 
gages give some trouble when 
used for inspection of blind 
holes. The air trapped in the 
hole hinders the free movement 
of the gage and detracts from 
the right feel. Incorporating an 
air hole into the design of the 
gage minimized this difficulty. 


Federico Strasser 


Santiago, Chile 
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Fig. 1. Plastic-faced metal punch and die forming a skin doubler from 
0.040-inch aluminum. Workpiece is shown being removed from the die. 


forming with 


Enoxy-Faced 


By John Delmeonte 


General Manager 
Furane Plastics, Inc. 
Los Angeles, Calif. 


‘ 

_ L FORMING and drawing of sheet metal 
by plastic-faced metal dies has demonstrated the 
remarkable durability and versatility of this rela- 
tively new application of epoxy resins Fig. 1. 
Through appropriate reinforcement or formula 
modification, mechanical properties of epoxy plas- 
tics can be adjusted to meet particular metalwork- 
ing requirements. These include controlling prop- 
erties such as stiffness and resiliency. The resilient 
surface of flexible epoxies provides good ironing 
qualities which are necessary in the proper forming 
of many products. Also, because plastics can be 
cast to size, it is possible to produce accurate re- 
productions of plaster, wood, metal patterns or 
molds without the necessity of further finishing 
operations. 

One advantage of plastic facings is that the rapid 
setting allows the possibility of placing the tool in 
operation in from 24 to 48 hours. However, unless 
a heat-resistant epoxy is used, most die facings must 
be used at room or moderate temperatures. Repair 


or replacement is accomplished easily by the use 
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of an epoxy cure, at room temperature, aided by a 
heat lamp. 


Metal Cores: Forming or drawing of steel im- 
poses limitations upon plastic die facings. Unless 
they have steel inserts at wear points to give 
strength and stability, or are glass fabric reinforced 
for toughness, their productivity is very limited. 
Also, with this reinforcement, creep tendencies are 
reduced to a minimum. 

It must be remembered that filled cast plastics 
have greater expansion coefficients than steel, as 
shown in TABLE ], Where cast facings are em- 
ployed, as in the forming of aluminum, a resilient 
punch facing of 34 to 14 inch in desirable. Although 
opinions differ as to optimum resiliency, a Shore A 
Durometer of 80 to 95 has been used with excellent 
results. To show the effect of formulation, the chart 
in Fig. 2 indicates instantaneous and 5-sec. readings 
for three compounds. 


One of the most useful criteria to be considered 
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Formulation (°% Flex. T ) 





FORMULATION 


Epocast 9A Flex. T 
100 80 
100 100 
100 120 


Fig. 2. Relative resiliency for three formulations of 
epoxies. Different properties were obtained by vary- 
ing the amount of flexible epoxy. 
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Table 1—Typical Thermal Expansion 
Coefficients 





Temp Range Thermal Coefficient 
Material (deg C) (in./in./C x 10°) 


Aluminum Alloy 20-100 22.0 
Zinc 10-100 26.3 
Cast Iron 10-100 11.4 
Unfilled Epoxy (Cast) 20-50 80.0 
Laminated Epoxy (Epocast 2B) 20-50 10 
Filled Epoxy (Epocast 4B) 20-50 38 








is the compression modulus of elasticity. By using 
an epoxy with elasticity lying between 2000 and 
6000 psi, it is not always necessary to provide die 
clearance for metal thickness in simple forming 
operations. However, where steep draws and narrow 
channels are involved, it is desirable to provide 
clearance for metal thickness and not to rely on the 
resiliency of the punch facing. The same reasoning 
applies to plastic die facings for steel forming. 
Experience has shown, among other things, that 
some resiliency in the laminated punch facing will 
also prolong tool life. 

One point to remember when using metal cores 
in plastic facings is that the core face must be 
thoroughly cleaned before pouring die-facing epoxy. 
Sandblasting with clean sand is recommended. This 
provides a strong bonding surface allowing for 
more trouble-free operation. Tooling materials such 
as Kirksite, lead, cast iron and aluminum alloy 
cores are reclaimable, thus cutting down over-all 
manufacturing expenses while providing strength 
and wearability at points that do not necessarily 
need the physical characteristics of steel. 

Although plastic itself is adequately weather- 
resistant, outside, unprotected storage is not encour- 
aged. Thermal expansion differences may cause the 
facing to separate from the metal and abrasive dust 


may mar the working face. 


Application: An example of a metal-forming 
tool is shown in a die, Fig. 1, for forming and 
drawing an aircraft skin doubler from 0.040-inch 
aluminum. As a short run was anticipated, cast 
tools were considered with the thought of reducing 
over-all manufacturing costs. The necessity of using 
a starter die was eliminated due to the rubber-like 
epoxy punch facing. 

If a lead punch were used, it would have to be 
repoured after forming approximately 10 parts due 
to blunting and broadening of critical radii. Re- 
pairs, however, on the cast plastic facing may not 
be required until 50 or 100 strikes have been made. 
In addition, repairs can be performed quickly with- 
out removing the tool from the press. 

Over-all dimension of the doubler is 3 by 5 feet, 
with some sections showing a 3-inch depth of draw. 
The punch is a Kirksite casting faced with rubber- 
like epoxy (Epocast 9A) to a depth of 1% inch. 








The die is faced with aluminum colored Epocast 
4D from %% to 1% inch in depth. 

A 3-stage operation produces the parts in the 
A rubber blanket is inserted 
under the blank and a strike is made. At the high 


following manner: 


points, the rubber squeezes out and a broad radii 
is established. This procedure eliminates the neces- 
sity of a starter die. The second operation, with the 
rubber removed, forms the metal to within 14 inch 
from bottoming. This is attained by stops placed 
along the periphery of the tool. The aluminum 
doubler is then heat-treated before the final opera- 
tion. 

In the final operation, the same tool, with flexible 
epoxy facing, gives a final strike to the metal part, 
bottoming in the die. The radii are sharply repro- 


duced without tearing the metal because hydrostatic 


pressure is exerted by the resilient plastic facing. 


Conclusions: It is difficult to generalize the 
advantages and disadvantages of plastic-faced tools. 
They are highly adaptable to short run or limited 
production run tooling, depending on complexity 
of the parts and the severity of the metal-drawing 
operation. One should not expect the impossible 
from them because they are not a panacea for metal 
forming. Furthermore, before using them for in- 
volved metal-forming operations, one should de- 
velop experience with simple pieces where plastic 
tooling is justified. In this manner, cost savings 
may be realized by the careful application of plastic- 
faced tools. 





Machining by Flame 


Teeth on large sprockets and gears are cut with 
speed and simplicity with equipment used in a proc- 
ess called Cogmatic flame machining. The method, 
developed by Seaman-Andwall Corp. of Milwaukee, 
involves precise control of a fast-cutting torch, 
moving on machined ways over the metal blank. 
The torch is guided by a special cam for control 
of tooth shapes, sizes and spacings through a 
pantagraph mechanism. 

Machining is automatic and accurate to tolerances 
ranging from + 0.007 inch on smaller sprockets 


Teeth are being cut by the 
flame machine in a large 
diameter internal gear used 
in road grading equipment. 
Work was completed in 
less than 30 minutes with 
only a single operation re- 
quired to produce the teeth 
to close tolerances. By con- 
ventional methods, the part 
required previously an 
hour and 7 minutes of 
cold machining time after 
the inside of the ring was 
first bored. 


to + 0.015 on larger ones. 

Particularly adaptable to larger sprockets and 
gears, the equipment can handle diameters up to 
100 inches and up to 3-inch thicknesses. Harder 
metals appear to offer no handicap. The single op- 
eration involved produces pieces that normally re- 
quire no boring or machining for final finishing. 
Result is considerable savings in time. This econ- 
omy is furthered by cost savings which the company 
claims increase almost in direct proportion to the 


size of sprockets or gears produced. 
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FORM 
GRINDIN 
WHEELS 


for precision 


production 


By J. L. Bryant 


Process Engineer 
Allis-Chalmers Mfg. Co. 
Terre Haute, Ind. 


| NITIATING PRODUCTION of a compressor, a major 
component of the Curtiss-Wright turbo-jet engine, 
created many new problems for process and tool 
ipplication engineers at the Terre he plant. Pro- 
duction of blades for the stator assembly is particu- 
larly important since approximately 1500 blades of 
various sizes are needed for each compressor. The 
blades are anchored by a small V-shaped groove in 
the base of the blade. This groove is produced by 
a form-grinding operation, Fig. 1 

Size, form and location of the groove are critical 
for proper function of the compressor. Even a slight 
error in root form is greatly multiplied at the blade 
tip, as indicated in Fig. 2. Such deviation is termed 
“lean.” The amount of lean is dependent on the 
length of the blade and location of the groove. For 


Abstracted from paper 24T15, “Diamond Dressing 
of Form Grinding Wheels,” presented at the 24th 
ASTE Annual Meeting. Copies of the complete paper 
are available for purchase from Society headquarters. 
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Fig. 1. Setup for grinding 
groove in compressor 
blades. Locating rail can 
be seen protruding at low- 
er left side of fixture. 


Locating 
~~ ail 


a! = 


example, on a tenth-stage blade, if the form is off 
0.001 inch at the root, this error will cause a lean of 
approximately 0.007 inch at the checking point, 
while an entrance-stage blade will lean about 0.013 
inch for each 0.001-inch error. 

The form of the groove must be accurately located 
and have a true profile within 0.0005 inch to secure 
proper fitting of the blades into their rings on assem-" 
bly. Excessive lean in either direction may cause 
interference between the stator and rotor blades. 
An incorrect form on the blades results in loose- 
ness. Either condition would result in engine failure. 

The problem of consistently reproducing these 
blade root forms accurately to within 0.0005 inch of 
true profile in large quantities is a difficult task. In 
aircraft work, the requirement of quantity produc 
tion within a specified time is vital, adding urgency 
to other problems. 

Part of the solution to these problems is the fix 


ture shown in Fig. 1 which is designed to locate the 











Fig. 2. Outline of compressor blade showing 
multiplication of error at tip caused by slight 
variation in groove. 


blade on the pitch plane of the lower groove while 
the top groove is being ground. This is accomplish- 
ed by means of a locating rail with a 0.04697-inch 
radius. To assure proper location of the blade, a 
semisoft wheel is placed on the grinder and dressed 
to a 0.04697-inch radius. This is the wire size re- 
quired to locate on the pitch diameter of the blade, 
The rail on the fixture is then ground to obtain per- 
fect alignment between the fixture and the machine. 

The grinders are equipped with dressing attach- 
ments which are vertical pantographs with a ten-to- 
one ratio between the template and the dressing dia- 
mond. Thus, it is simple to transfer the form to the 
wheel when the dressing attachment has been cor- 
rectly located on the grinder. The desired form is 
transferred to the grinding wheel by tracing the 
contour of the template shown in Fig. 3. 

Machines used for this precision grinding opera- 
tion are small surface grinders. They must be accu- 
rate and the spindle must run true. A warm-up 
period of about two hours is required before grind- 
ing can be accomplished satisfactorily. The warm- 
up period allows the machines to stabilize at normal 
operating temperature and nearly eliminates the 
problem of expansion due to temperature changes. 

\ standard 10 x %-inch, 80-grit resinoid-bond 


Se 


Template 











Fig. 3. (above) Template contour. Arrows show 
proper directions for dressing the grinding wheel. 


Fig. 4. (right) Original diamond tool used for form 
dressing grinding wheels. 


88 


grinding wheel is used for form grinding blades. 
This was selected after experimentation with several 
different grinding wheels. The company originally 
received diamond dressing tools with each dressing 
attachment. It was found, however, that the dia- 
mond tools supplied were not satisfactory for the 
particular job. This was indicated by the large 
quantity of diamond tools used each month. 
Diamond usage was extravagant and the life of a 
diamond was frequently insufficient to complete the 
form of one wheel. The reasons for excessive usage 


were found to be due to the following conditions: 


l. Design specifications of the diamond tools were un 
suited to needs. 

2. Insufficient control of diamond tools. 
Misuse of diamond tools. 


The first problem encountered was improper a- 
lignment between the flat on the shank and the center 
line of the radius. Unless the diamond radius was in 
proper relation to the flat on the shank, as shown in 
Fig. 4, the diamond would not be square with the 
wheel when mounted in the dressing attachment. 
The back part of the diamond would then drag 
against the wheel and ruin the form. 

Another serious problem was encountered when 
the tools did not have a true 0.005-inch radius and 
the diamond edges were not smooth. It was abso- 
lutely necessary to correct these conditions before 


the tool could be centered in the dressing attachment. 


In placing the diamond tool in the dressing attach- 


ment, it is necessary to indicate the radius within 
0.0002 inch. If the edge of the diamond is chipped 
or the diamond is not yet symmetrical within the 
holder, a false indication is given when the diamond 
tool is set up. To arrive at specifications for dia- 
mond dressing tools, the form to be obtained, the 
type and size of wheel to be dressed, and the accu- 
racy and finish requirements of the part were con- 
sidered. 


The diamond tool block shown in Fig. 5 holds the 
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Fig. 5. Setup for dressing grinding wheels showing location of tool block and diamond tool 


diamond at an angle of 5 deg in the direction of 
wheel rotation. This permits use of both radii for 
the dressing operation. Therefore, both edges must 
be absolutely true and free of chips. 

When the diamond is rotated about its axis, as 
shown in Fig. 6, the indicator pointer should remain 
on zero or show a slight but equal movement on 
either side of zero. If the radius edge is not smooth, 
a false center could be located resulting in an incor- 
rect form on the wheel. 

The physical size of the groove requires an in- 
cluded angle of 40 deg or less on the tip of the 
diamond. Experimenting was done with 30, 35 and 
40-deg included angles. The 30 and 35-deg tools 
produced fewer wheel dressings than the 40-deg 
tools. The shortened life was due mainly to the re- 
duced cross sectional area of the diamond. It was 
also found that at 30 and 35-deg included angles, 
the diamonds had a tendency to break loose from 
their mountings at lower pressure than with a 40-deg 
included angle. It was decided, therefore, to use 
the 40-deg included angle to give added strength. 

This included angle is critical because it allows 
only a few degrees clearance between the included 
angle of the groove and that of the tool. Since the 
dressing operation is manual, the operator may al- 
low the side of the diamond tool to hit the opposite 
edge of the groove unless he exercises care. This 


was one of the major causes of diamond breakage. 
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lo eliminate this damage, operators were trained 
for the manual dressing operation. 

As a result of experience with these problems, 
the original design of the diamond tools was modi- 
fied to suit the conditions encountered. Each suc- 
ceeding change in the diamond tool, while of minor 
nature, was a factor in increasing life and lowering 
cost. 

At first, it was considered necessary to lap the 
small side faces of the diamond. This was difficult 
to accomplish due to the nature of diamonds and 
was quite impossible when finishing the tools. By 
changing the profile to 45 deg as shown in Fig. 7, 
it was possible to lap the sides of the diamond more 
readily and reproduce a shape that could be indi- 
cated accurately. 

The simple procedure of rotating the diamond 
180 deg to use the opposite edge was overlooked in 
the early part of the form grinding program. Con- 
sequently, only half of the diamond was used. At 
the outset of the program each operator was re- 
sponsible for setting up and dressing his own wheel. 
The operator was also free to withdraw diamond 
tools from the crib. This proved costly because 
insufficient care was given the diamond tools. 

One man was then placed in charge of the setup 
and dressing of the wheels. This resulted in improved 
life of diamond tools through consistent dressing 


procedures and proper use. It also placed upon one 
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man the responsibility of determining when a dia- 
mond was no longer usable and when it should be 
returned for relapping. 

Some of the most common misuses of diamond 


tools were found to be: 


1. Incorrect motion in dressing 
2. Using a 0.005-inch radius finish diamond for rough 
dressing 


’ Use of too much feed while dressing 


1. Incorrect usage of coolant. 


During the dressing operation, care was exercised 
to always pull the diamond across the wheel. In 
dressing the form, the diamond was moved as shown 
in Fig. 3. The correct cycle of dressing motion never 
points the diamond into the wheel, which would 
result in serious damage to the wheel, chipping of 
the diamond or possibly unseating of the diamond 
from its mounting. 

To rough dress a grinding wheel, a roughing 
diamond of about 0.020-inch radius is used. A fin- 
ish diamond of approximately 0.005-inch radius that 
is no longer usable for finish dressing can also be 
used to rough or semifinish a wheel. Before a finish 
diamond is used for rough dressing, the following 


points should be considered: 


1. The time required for rough dressing a grinding 


wheel with a 0.005-inch radius diamond will be 


Fig. 6. (above) Rotation of diamond to locate center 
using indicator. 


Fig. 7. (right) Revised shape of diamond tool to 
provide more accurate indicating of center. 


greater than with the roughing diamond. The time 
increase should be compared with the time required 
for changing the setup to allow use of a roughing 
diamond. 

The finish dressing diamond wears rapidly during 
roughing operations. The diamond may wear beyond 
the point of salvage making it unfit for relapping 


It was found that a feed of 0.0001 to 0.0002 inch 
and a speed of 2300 rpm for semifinish and finish 
dressing allows the optimum use of a diamond tool. 

When dressing is done with a coolant, flow should 
be copious. Interrupted coolant flow on the dia- 
mond subjects the diamond to thermal shock causing 
serious damage. 

To assure the operator that the wheel has been 
correctly dressed, one blade is placed in the fixture 
and ground to size. The blade is then checked in an 
optical comparator at 3214X. If the form is true 
and within the tolerance of 0.0005 inch of true form. 
the blade is placed in a gage to check for lean. This 
gage indicates whether or not the form is correctly 
located on the blade root. If both items check to 
print specification, the operator proceeds to grind 
blades until the form varies from true form. The 
length of time a form on the wheel will hold up 
depends upon the feed the operator employs and 
upon the amount of stock to be removed from the 
blades. Under normal operation a properly dressed 
wheel produces good parts for a period of twelve t« 
sixteen hours before it requires redressing. 

Since the start of the program three years ago, 
usage of diamond tools has been reduced approxi- 
mately 45 percent. This was accomplished through 
proper training, improved design and better control 
of diamond tools. Efficient grinding can be devel- 


oped only by an understanding of the factors in- 


volved, and cooperation of design and production 


engineering, and supervision. 
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By R. J. Wendell 


Tooling Engineer 

Long Beach Div. 
Douglas Aircraft Co., Inc. 
Long Beach, Calif. 
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Fig. 1. Work holder as it is permanently 
installed on the mill. Clean design facili- 
tates chip disposal. 


N .AXIMUM UTILIZATION of the productive capacity 
of spar cap mills is of paramount importance in the 
aircraft industry. This highly specialized equip- 
ment is not only expensive but the operations re 
quire large areas of floor space. 

When it is necessary to provide additional spar 
cap mill capacity, still another factor enters the 
picture—the time lag for delivery. Spar mills, being 
a specialized type of equipment, are usually built to 
the users’ specifications. Five years ago, the spat 
cap tool engineering group of the Douglas Aircraft 


Long Beach Division began a study directed toward 


reducing spar cap mill down time. This study had 
the active cooperation of plant engineering, time 
standards, tool engineering, tool design and manu- 
facturing departments. 

It soon became apparent that the greatest loss of 
production time was in setting up and tearing down 
the tooling. Design studies were accordingly begun 
to develop a work holder, Fig. 1, that would reduce 
this time loss. The Long Beach facility consists of 
2 wing spar cap and 2 empennage spar cap produc- 
tion lines. These contain 15 Farnham mills, 52 to 
75 feet long, 3 taper mills, 6 detail mills, 3 profile 
mills and 2 twist mills. 


Caps as long as 47 feet are in regular production. 
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Fig. 2. (right) Typical cross- 
sections of spar mill parts. 


Fig. 3. (below) Cutaway view 
of work holder. Horizontal 
cylinders on 5-inch centers lo- 
cate and clamp workpiece. 
Vertical cylinders on 10-inch 
center hold mill fixture. 


Typical cross-sections of spars, keels and spar beam 


channels, Fig. 2, are often complex. One such spar 
beam measures 17444 inches wide and 350 inches 
long. 

Past experience in attaching mill fixtures to a 
work holder with screws, indicated that it was a 
time-consuming operation. A time factor of 0.054 
hour per lineal foot of fixture was required for 
setup, and teardown time consumed an additional 
0.032 hour per foot. 

At capacity, an average of 1920 feet of mill fix- 
tures are set up each week on the 15 Farnham mills; 
thus, a total of 165 mill hours a week are consumed 
on setup and teardown. As the total available mill 
hours per week is 1200 hours, the screw attachment 
of mill fixtures consumed 13.7 percent of total mill 
time. 


Manual location of parts on the mill fixture, em- 
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ploying lead hammers and supplementary clamps, 
consumed an additional 10.8 percent of the total 
mill hours available. It was evident that potential 
savings amounting to 24.5 percent of production 
time could be achieved through the development of 
faster setup and teardown. 

The first step was the design of a universal high 
production work holder. Briefly, this work holder 
encompassed : 


*A means of hydraulically attaching mill fixtures to the 


work holder 


*A method of hydraulically clamping the work to the 
mill fixture 


*A device for mechanically locating the work both 
vertically and horizontally. 


Other design specifications of the work holder were: 


“Working pressure of the hydraulic system should not 
be greater than those found in plant use 

*The material for the top of the work holder should 
dampen vibration and be readily machinable on the 
spar mills for parallelism with machine ways 


*The design should aid, not impair, chip removal 


*Mill fixture components should be of a readily machin- 
able size. 


Precision location of parts would assure precision 
duplication of parts. Dampening of vibration would 
produce better finishes and prolong cutter and ma- 
chine life. This plan would make available a stand- 
ard work-holder component that would meet varying 
requirements. Tooling would be 100 percent inter- 
changeable. 

Keeping in mind each recommendation, the Long 
Beach Tpoling Division designed and retooled the 
spar cap milling facility. After four years of opera- 
tion it has demonstrated its success. 

The work holder, Fig. 3, is a cast-iron base with 
a series of duplicate Kirksite top members, the total 
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height of the assembly being 14 inches. The base 
contains hydraulic lines for five separate systems. 
The first four systems are used to actuate horizon- 
tally mounted hydraulic cylinders which locate and 
clamp the part. The fifth hydraulic system is used 
to actuate vertical cylinders which attach the mill 
fixtures to the work holders. 

The mill fixture is composed of a number of 
duplicate segments, Fig. 4, normally 20 inches long. 
Each segment is precision machined for exact mat- 
ing. Slots in the base allow for lateral alignment 
to a key in the work holder. 

In setting up, the first mill fixture segment is 
placed on the work holder against an end stop, 
which is a cross key in the work-holder top, and 
over the longitudinal key in the work holder. Suc- 
cessive mill fixture segments are keyed and butted 
until the entire mill fixture is in place. A cam- 
actuated, spring-loaded unit engages the last seg- 
ment in place. 

The vertically mounted hydraulic cylinders in the 
work holder are quickly engaged to the mill fixture 
segments with “C” washers. This clamps the entire 
mill fixture assembly securely to the work holder. 

The spar cap extrusion is placed against an end 
stop at one end of the mill fixture assembly with 
the aid of an overhead crane. Hydraulically oper- 
ated hold-down clamps swing over the top of the 
workpieces, firmly pressing the part down onto the 
mill fixture surface. Other hydraulic clamps push 
the part laterally against the side locators and clamp 
the part in alignment. 

When the part is thus properly aligned both ver- 
tically and horizontally, side clamps hold the part 
securely for machining. At this point, hold-down 
clamps for vertical alignment are retracted. Upon 
completion of machining, the clamps are retracted 
and the part is unloaded from the mill. 
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The mill fixtures are machined to provide a one- 





Fig. 4. (left) Typical mill 


fixture segment. 






Fig. 5. (below) Setup us- 
ing the gaging slot in the 
mill fixture. In this ar- 
rangement all clamps are 
out of range of cutting op- 
erations, 













































inch aperture at the junction of the segments. This 








gives access to the base of the spar cap to facilitate 








gaging, Fig. 5. 





As a result of four years’ experience with 15 spat 
mills equipped with this work holder, it is felt the 











most valuable features are the hydraulic attaching 





of mill fixtures, the mechanical location of parts 





and the use of multiple hydraulic circuits which 
provide clamping flexibility. Utilization of these 


features has increased production time by 24.5 per- 

















cent. This was time that was previously consumed 





in setting up and tearing down tooling and in load- 





ing parts in the mill. 








While additional mill utilization was also ob- 





tained by product design studies directed at elimi 





nating operations and improvements in material 








handling, the time savings resulting from the work- 
5 5 5 





holder concept alone eliminated the need of pur- 





chasing four additional spar mills. These mills, 





together with supplemental equipment, would cost 
approximately $975,000. 











The purchase of four such machines would have 





entailed the necessity of providing 15,000 additional 





square feet of working area which could have been 






available only by additional construction. 


Inspecting Hardness by Shot Blasting 


evens PINS for planetary gear sets must be hard 

because they act as bearing surfaces. Such pins 
must also be fastened in the pinion cage, which is 
difficult with a hard pin. Engineers at Detroit 
Transmission Div., General Motors Corp., have 
come up with an ingenious solution for this prob- 
lem. Part of the pin is hard and the ends are soft. 

Formerly, the pin, with a head on one end, was 


produced on a screw machine. The other end was 
held by staking and swaging the end, which had 
been left soft. These pins were made of SAE 8620, 
copper plated on areas to be left soft, and hardened. 
Heat treatment was expensive and time consuming in 
a batching furnace. 

Considerable savings have been realized by 
changing to 1085 steel and automatically cold head- 
ing both ends. The pin is then ground, induction 
heat treated and shot blasted. Because the ends are 
soft, the blasting step gives the ends a satin appear- 
ance and insures freedom from soft spots in the 
bearing area. The hardened bearing area is un- 
affected by the blast operation. 


PINION GEARS are re- 
tained in planetary 
cages by pins that must 
be hard for a bearing 
surface and soft for 
ease of swaging. Pres 
ent manufacturing 
techniques are centered 
around an induction 
heating coil that hard- 
ens only the bearing 
area of the pins. 





PINION PINS are cold 
headed and, after heat 
treatment, are shot 
blasted. Soft, untreated 
ends of the pins take on 
a satin sheen which 
makes preassembly vis- 
ual inspection a simple 
matter. 
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Synchronous Induction Motor 


Built on Small Frame 


the Synduction 


induction 


YOR GENENRAL industrial 
built 
frames and enclosures, and uses a simple die-cast 
Designed by Allis-Chalmers Mfg. Co., the 


motor requires no brushes, slip rings or windings 


4 use, 


motor is on standard motor 


rotor. 


on the rotor. Neither is a separate source of direct 
current excitation nor special starting equipment 
needed. For largest ratings, reduced-voltage starters 
are used. 
Chis motor has several advantages over existing 
synchronous reluctance motors, and approaches the 
efficiency and power factor of a squirrel-cage motor. 
lt is not a power factor correcting device since it 
operates with a lagging power factor. The Syn- 
duction motor starts as an induction motor with a 
high locked-rotor torque, accelerates and pulls into 
synchronism quickly, then runs as a synchronous 
motor. Because of its high pull-out torque, the 
motor remains in synchronism regardless of load or 
line voltage fluctuations. 

Such motors operate over a wide range of fre- 


quencies with a synchronous speed for each fre- 


quency. Frequencies of 300 cps and speed above 


SPEED-TORQUE curves for a typical Synduction motor are shown with widely 
different frequencies. The load inertia is 2.2 times that of the motor rotor. 
For the three frequencies shown, pull-in torque averages about 100 percent. 
Pull-out torque can be adjusted by design. This motor operates as a squirrel- 
cage induction motor when run beyond pull-out. Slip is present and speed 
decreases with load. However, the motor is not suitable for protracted opera- 


SYNDUCTION MOTOR 
4 Speed-Torque Curves 
2.07/0526 hp,240/6/4 volts 
255/65 cps , 7660/1950 rpm 
Rotor inertia=0.09 Ib - ft” 

2 
Load inertia= 0.2 Ib - ft — 


tion beyond the pull-out point. 
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10,000 rpm are available as motors for fre- 


are 
quencies as low as 10 eps. 

These units can be used for constant, unvarying 
speed, where several units must operate at a fixed 
ratio of speed, and where several motors must be 
adjustable over a speed range with minimum vari- 
ation at any speed setting. It is anticipated that 
these motors will have wide use in the metalwork- 
ing industry where automatic cycles and machines 


must be synchronized. 


vu SMA 


STATOR is like that of a typical 
squirrel-cage induction motor 
The rotor is made of lamina- 
tions with die-cast conductors 
and includes a squirrel-cage 
winding. Magnetic circuit in 
the rotor is designed to ob- 
struct the flow ef quadrature- 
axis flux and simultaneously 
provide maximum flow of di- 
rect-axis flux. Difference be- 
tween the two fluxes is a 
measure of the torque de- 
4 veloped by a motor. Small 
frame, slots on the rotor and 
a conventional stator make 
this motor simple and intro- 
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duce no production difficulties. 
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For good synchronizing abil- 
ity, resistance of the cage 
should be low. Net only are 
the large quadrature-axis 
slots filled with aluminum but 
the direct-axis slots are inter- 
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Plastic-Clad Piston 


























. a j 
Prevents Landing Strut Seizure 
| leeks ry hydraulic piston weight can be re- sequences. Aerol shock struts, designed with the 
duced through use of 24ST4 aluminum tubing new piston construction by the Cleveland Pneu- 
to which is bonded a thermosetting phenolic lami- matic Tool Co., successfully prevent seizure and 
nate. Such units are now used in landing struts for are lighter than the units they can replace. 
airplanes but point the way toward industrial appli- Production of piston heads, by Synthane Corp., 
cations. Cylinders in landing gears are subjected begins with the knurling of 38-inch lengths of 
to impact loads and significant changes in tem- aluminum tubing. The knurled surface provides 
perature so that seizing could lead to serious con- anchors for the plastic. A continuous length of : 
resin-impregnated fine-weave cotton fabric passes 
= : — over heated pressure rollers and is wrapped around 
| the tubing. Heat introduced by the rollers starts 
the polymerization of the thermosetting plastic. 
Sufficient layers of fabric are wrapped around the 
| tube to provide a machining allowance over the » : 


required diameter. Polymerization is completed by 
an oven cure. After the plastic is machined, the 
Air chamber covered tubes are cut to length and the aluminum 
is machined to specification. 


Orifice 









Oil chamber PISTON BEARING, made of phenolic lami 






F nate bonded to aluminum, avoids metal- 
Cylinder |_— Metering pin to-metal contact and prevents seizing of 
Pistonhead the piston in the cylinder. The combina- 


tion is dimensionally stable, regardless of 
changes in temperature or the fact that 
the plastic operates in contact with 
hydraulic fiuid. The phenolic does not 
absorb enough oil to cause swelling. 


































OPERATION of landing strut is simple. Upward thrust 
caused by ground contact of the wheel, mounted on 
axle, telescopes the piston into the cylinder. Oil in 
the oil chamber is forced through the orifice around 
the metering pin. Hydraulic back pressure is built 
up in the chamber, depending on the shape of the 
metering pin, and dissipates the kinetic energy gen- 
erated by the landing. Flow of fluid through the 
orifice compresses the air in the air chamber, further 
resisting the telescoping action. Expansion of the 
compressed air is controlled by a return valve to 
prevent excessive recoil. 
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Platen Type Automatic Lathe 
Cycles Multiple Tooling Fast 


1) SIGNED for automatic operation as single units 
or integrated into an automatic line, these 
platen type lathes quickly cycle multiple tooling. 
Various types of automatic loading and transfer 
equipment can be used to achieve the degree of 
automaticity required. 
lool blocks are mounted on a power-operated 
cross slide. Movement of the cross slide is con- 
trolled by a quick-change mechanism and stroke 
length can be varied without changing cams. The 
cross slide base is keyed and bolted to the platen 
but is adjustable longitudinally through the use of 
[-slots in the platen. Automatic longitudinal feed 
for the platen is obtained through a barrel cam 
housed in the bed of the machine. This lathe, manu- 
factured by Seneca Falls Machine Co., has an 18- 


inch swing. 


PLATEN TYPE automatic 

lathe equipped for ma- 
CONTROL MECHANISM FOR ANGULAR TURNING chining a torque con- 
verter impeller housing. 
The stamped workpiece 
is held and driven by an 
air-operated diaphragm 
chuck. fitted with wrap- 
ping jaws to avoid dis- 
gfahca aa leno Bren ima : tortion. The lathe is 
Oi et Wh built with sufficient 
Spinptpaivaigainstpempeapenbata siete sen =rerehidy mass and adequate tool 
support for high accu- 
racy. 




















MACHINING operations 
consist of turning, bor 
ing, facing and cham- 
fering the open end of 
the housing. The 45-deg 
angle on the inside di- 
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utomation 
and 
onveyors 


cut stamping 
costs at Ford 


Fig. 1. Automation extends to welding operations at 
new Ford plant. Door panels are placed in proper 
position for entry into spot welding press by an air- 
powered automatic turnover device. 


By Arthur H. Allen 
Cleveland, Ohio 


Tai iis E CONVEYORIZATION and automation, Fig. 
1, contribute materially to the efficiency of the Ford 
stamping plant at Walton Hills, Ohio. Up to 3500 
tons of steel daily are processed into hoods, doors, 
body side panels, roofs, instrument panels and other 
parts in 1,550,000 square feet of floor space. Total 
employment averages 3800 workers. 

\ large indoor steel storage area accommodates 
35,000 tons of material, 80 percent in coils weighing 
up to 30 tons. Overhead cranes are used to transfet 


stock to the blanking presses, and industrial truck 
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trailers move blanks to 22 major heavy press lines, 
through which handling is largely automatic. 


Press Installations: Typical of these installa- 
tions is the hood line, Fig. 2. After manual load- 
ing of blanks for the first forming operation, trans- 
fer of parts between presses is accomplished by 
means of loaders, extractors and conveyors. 

There are 107 heavy presses in the plant, ranging 
up to 1200-ton capacity. Presses are supported on 
four tiers of steel beams resting on concrete piers, 
thus permitting easy relocation by removal of floor 
panels and tie-down bolts and lifting the press 
away with a crane. Beams are slotted to allow 
presses to be moved as much as two feet forward 
or backward in the event that such adjustments 
are necessary in setting up for a new part. The 
movable working floor around the presses is made 
of pecan wood panels 30 inches square and 34 inch 
thick, supported on I-beams. 

‘Under-floor handling of scrap helps to sustain a 
high production rate by keeping the working floor 
clear and uncluttered. Trimmings from large 
presses, except where they can be used as stock for 
presses making small parts such as brackets and 
reinforcements, fall through chutes to tote boxes at 
basement level. The boxes are moved by industrial 
truck to the baling area where a ferris-wheel type 
turnover fixture dumps them into a baling press. 
Bales are transferred by conveyor to a gondola out- 
side the plant. 


Press Line Automation: Automation equip- 
ment used iu the plant is characterized by mobility, 
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Fig. 2 (left). Press line for 
production of hoods. Auto- 
mation equipment, syn- 
chronized with press 
strokes, carries parts be- 
tween, into and out of suc- 
cessive stamping opera- 
tions. Capacity of the 
presses is 1000 tons. 


Fig. 3 (below). Electrical 
controls synchronize auto- 
mation equipment. Limit 
switches are actuated by a 
rod attached to the ram of 
the press, and are mounted 
on a slide to permit easy 
adjustment, 





flexibility and simplicity. A considerable degree of 
standardization and interchangeability of compo- 
nents has been worked out by Ford automation 
engineers. One feature is the use of two-to-one 
power drive units, air actuated, on most transfer 
mechanisms. This type of drive has a short cylin- 
der stroke connected through arms and gearing so 
that actual movement of the part in process is twice 
the length of the stroke, doubling the speed of 
transfer and reducing the required air volume by 
one half. Extractors for removing stampings from 
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Fig. 4 (right). Con- 
tinuous flow of parts 
through welding opera- 
tions is exemplified by 
gravity conveyor used to 
transfer parts from 
welding press (left) to 
next welding operation. 


Fig. 5 (below). Merry- 
go-round conveyor used 
for assembly and weld- 
ing of cowl tops. Com- 
pact layout conserves 
valuable floor space. 


presses are of the horizontal side-arm type and are 
synchronized with the press ram, but not attached 
to the ram as was the case with the original “iron 
hands.” The moving arm and grip jaw are carried 
on a vertical supporting column, adjustable for 
different bed heights. 

Another Ford-designed innovation is a parallelo- 
gram loader or “galloping goose” which, by means 
of a crank action, lifts a stamping as it leaves one 
press, moves it forward and then lowers it to the 
transfer table in approximately 18-inch increments 
to the next operation, supplementing the former 
continuous forward motion. 

Drop-cam electrical controls, Fig. 3, provide the 
split-second timing required for high-speed auto- 
matic press line operation. Limit switches bolted 
to a slide on the press column are actuated by a cam 
operating off the ram of the press. Thus the exact 
sequencing of various operations is obtainend, in- 
cluding lifting or loading pieces into the press, 
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automatic application of drawing compound, scrap 
removal and conveying the formed part from the 
press. 


Welding and Assembly Operations: Press 
lines and welding operations are linked by large 
automatic turnover devices. The automatic welding 
presses used for large assemblies such as doors 
make a series of spot welds around the edges of 
inner and outer panels in a few seconds. As the 
door assemblies emerge from the spot welding 
press they descend on a gravity conveyor to a 
second spot welding operation, Fig. 4. This con- 
tinuous conveyorization of parts and assemblies 
through all production processes contributes im- 
portantly to the over all productivity of the plant. 

Welding operations on body sides, hoods and 
cowls are accomplished on merry-go-round convey- 
ors, Fig. 5. Parts are held in locking fixtures 
mounted on wheeled carriages which ride on a 


The Tool Engineer 





Fig. 6 (above). Section of overhead monorail con- 
veyor which transports assemblies to the shipping 
area. 


Fig. 7 (right). Body side assemblies arriving in the 
shipping dock, ready for shipment to final assembly 
plants. 


track. Welding guns, which weigh from ten to 40 
pounds each, are counterbalanced by overhead 


spring reels to minimize employee fatigue. 


Shipment: Completed assemblies are carried 
to the shipping dock by an extensive overhead con- 
veyor system, Fig. 6. The hood conveyor is 2785 
feet in length and the body side conveyor covers 
2485 feet. Length of the entire conveyor system is 
over two miles. Industrial tow trucks and trailer 
fleets, fork lift trucks, and overhead cranes are also 
used for handling materials at various phases of 
the operations from steel storage to the shipping 


dock. 


Fifty freight cars can be spotted on the shipping 


dock, Fig. 7. 


Assemblies are nested in specially 
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designed shipping racks to provide protection in 
transit and utilize freight car space to the maximum. 
A float of several days’ shipping requirements is 
maintained in these racks, handy to the dock. 
Production schedules are geared closely to require- 
ments of Ford, Mercury and Lincoln assembly 
plants throughout the country. For this reason, 
schedules on different stampings may vary widely 
from day to day. 





TAPE CONTROL 


or jig boring 


olds production promise 


By J. J. Jaeger 
Pratt & Whitney Co., Inc. 
West Hartford, Conn. 


s ALLY, A TAPE-CONTROLLED machine tool should 
be capable of producing any conceivable shape of 
part. Probably this concept will be utilized only in 
a few cases where a completely universal charac- 
teristic is required. True, a universal control, ca- 
pable of translating numerical information into any 
of the variety of slide or tool motions within the 
mechanical limitations of a machine, would provide 
a uniform technique which could be utilized on 
virtually any machine tool. Such a control, how- 


ever, would require characteristics which would 


Abstracted from paper 24T12, “Numerically Con- 
trolled Jig Borer,” presented at the 24th Annual 
Meeting. Copies of the complete paper are available 
for purchase from Society headquarters. 
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inevitably impose severe cost limitations. For this 
reason, primarily, Pratt & Whitney has engaged in 
development of numerical control for a specific ma- 
chine—the precision jig borer. 


Adaptability for Numerical Control 


Successful application of numerical control de- 
pends upon the existence of coordinate axes, whose 
directions and positions are known, to a higher 
degree of accuracy than that of the work to be 
produced. At the same time, the spindle is expected 
to produce round holes that are straight and per- 
pendicular to the work surface. This invariably is 
to be accomplished with a tool that rotates eccen- 
trically, with the resulting centrifugal forces plac- 
ing additional burdens on the machine. 

The inherent qualities of the jig borer make it 
ideally suited for the application of numerical con- 
trol. Precisely the same demands that are placed 
on the jig borer are placed on any numerically con- 
trolled machine that is to work within similar toler- 
ance limitations. Since numerical controls are set 
up around a basic coordinate system, whether rec- 
tangular or polar, results can never be better than 
the conformity of the mechanical structure of the 
machine to the geometry of the coordinate system. 

A goal was set of improving and simplifying the 
operations of such a machine in the toolroom and, at 
the same time, making available the qualities of a 
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jig borer to short-run production operations with- 
out spec ial tooling. 

The heart of a jig borer is its measuring system. 
\ measuring system was available with qualities 
particularly useful in jig borers. This system, il- 
lustrated in Fig. 1, consists of a basic measuring 
bar having one-inch spacings along its length. These 
spacings are electromagnetically sensed by a head 


The 


bar has many qualities which are desirable. It can 


that can indicate its null position electrically. 


be built to a high degree of pre ision in long lengsths. 
Present techniques give bars up to 80 odd inches 
accumulated 
The bar 


is stabilized steel having the same coefficient of ex- 


long with a maximum inch-to-inch 


error of less than 50 millionths of an inch. 


pansion as components of the machine in which it 
is installed. The machine can readily be designed 
to accommodate the bar inside its structure to avoid 
exposure to the dirt chips, abrasives and lubricants. 
Buried within the machine, it is not subject to rapid 
temperature « hanges and responds to ambient varia 
tions at the same rate as the machine. 

The sensing mechanism operates through an ait 
gap so that there is no wear due to the rubbing or 
contacting of adjacent surfaces. As a result, it is 
possible to pass over any lug in either direction 
without the need of any mechanisms to withdraw 


the measuring instrument. Since there is no me- 
chanical backlash to be considered, positional errors 
in either direction can readily be detected. Due to 


the fact that readings are taken remotely, the bat 


need not be accessible to the operator and can be 
placed at its optimum position inside the machine. 

The sensing head is a small electromagnetie de- 
vice operating through an air gap. It receives vir- 
flux 
To split each inch into ten thousand 


tually no electromagnetic force due to low 
densities. 
parts the head is moved by a precision screw having 
l-inch travel. This screw is required to carry only 
the load of the sensing head and can be made to a 
high degree of precision. In addition, it is equipped 
with a corrector bar compensating for the remain- 
ing inaccuracy so that positioning of the sensing 
head can be obtained to an extremely high degree 
of prec ision; errors do not exceed 10 millionths of 
an inch. 

Power motion to the table is completely inde- 
pendent of the measuring system. No wear is intro 
duced in the measuring system during its anticipated 
life. 
zero can be arbitrarily established at any position 


taken 


either negative or positive, making it possible to 


An additional advantage lies in the fact that 
along the table and measurements can be 
dimension drawings from base lines without requir 


ing the operator to establish an arbitrary base line 


by computation. 


How the Control System Works 


While this measuring system is not particularly 
adaptable as a continuous measuring system, such 


as might be demanded in some types of numerical 


Fig. 1. Pictorial representation of measuring system for jig borer utilized in tape control. 
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control, the system has so many of the qualities re- 
quired in a jig borer that it was considered desir- 
able to build a numerical system around the measur- 
ing bar rather than to try new measuring systems. 


Furthermore, it is felt no limitation is placed on the 


jig borer and its numerical control with this type 


of system. Moreover, a system for a jig borer 
should be applicable for either linear or angular 
measurements, since frequently either rectangular or 
polar coordinates may be used. It has been found 
possible to utilize this same measuring system on 
rotary tables for angular measurement. 

A block diagram of the system, as finally estab- 
lished, is presented in Fig. 2. Information to the 
machine can be presented either through an opera- 
tor’s keyboard having dials which can be preset 
to the desired dimensions or through a tape reader 
which will take its information from holes pre- 
punched in a tape. The information presented to 
the machine is broken into several groups for the 
coordinates required. 

This digital information is converted into elec- 
trical analogs which control the several elements of 
the system. Thus, on the basis of given information, 
an analog voltage representing the first three digits 
of the system is presented to the control to establish 
an approximate position of the slide. Simultaneous- 
ly, two analog voltages representing the decimal 
fraction of the inch to be established on the mi- 
crometer drive are presented to position the sensing 


head precisely to the fractional inch requirement. 


Positioning the Table 


For approximate positioning the slide is handled 
by conventional techniques since accuracy require- 
ments can be established with readily available 
components. A slide with its associated feedback 
potentiometer is driven by power mechanisms so 
that the voltage obtained from the feedback poten- 
tiometer is identical to that established by the input 
information. Accuracy requirements are nominal; 
discrimination of one part in a thousand is all that 
is demanded. Linearity of the system can be on the 
same order of magnitude. The table program under 
this partic ular control would be to approach the 
point in rapid traverse and, at a preset distance 
uway from the set point, the control would auto- 
matically slow down and stop the table. The table 
will reach a position under this control approxi- 
mately one tenth of an inch away from its final set 
position and always in the same direction away 
from the final set position. 

After both micrometer and table have been set 
to the digital information presented to them, the 
program controller connects the slide drive to the 
electric sensing head associated with the measuring 
bar. The slide continues to move at reduced speed 


until the null position of the sensing head is estab- 
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lished. At this point the slide is clamped and the 
slide drive is driven in reverse sufficiently to release 
the strain on all the driving elements that might 
cause motion in the machine after the position has 
once been established. 

If there are several slides to be positioned, they 
will all begin to move simultaneously, operating 
independently of each other. Finally an automatic 
check of the slide position is made by examining 
all of the setting units involved, i.e., all the feedback 
potentiometers and the sensing head, to see if they 
are all in the balanced condition. If all of these 
conditions are satisfied, a signal is given to indicate 
that the operation has been done correctly. 

Such a system provides maximum accuracy and 
reliability. Rather than try to correct a false set- 
ting. it is more reliable to indicate that it is false 
and requires a reset. Any tendency toward introduc- 
tion of trouble can most readily be detected by such 
a system. 


Micrometer Drive 


Control of the micrometer drive, although using 
the same basic principles, is unusual in its design 
in that high accuracy positioning requirements have 
been accomplished without the need of high-preci- 
sion electrical components. The micrometer drive 
is required to set four significant figures. That 
means it must be able to establish ten thousand 
steps, or discreet positions, within its range to be 
compatible with the accuracy of the system. It must 
be able to set each of these positions with an ac- 
curacy of several parts in a hundred thousand. 

Utilizing conventional techniques, these demands 
are somewhat hard to meet. Accuracy of compo- 
nents would be up to one part in fifty thousand. 
Linearity of feedback elements would be of similar 
magnitude. In order to obtain operating speeds 
that would be satisfactory, high rotational speeds 
of some of the elements might be demanded. All of 
these, while theoretically possible, are neither con- 
ducive to successful operation nor to long life of 
components and, in some cases, are practically im- 
possible to achieve. 

The four decimal digits are separated into two 
groups and an analog voltage is established for each 
of these pairs of numbers. Properly geared. it is 
relatively easy to take the last two digits and drive 
the mechanism so that a potentiometer geared to it 
will establish an angular position corresponding 
to the required number. This demands only that 
the discriminator be capable of separating one part 
in a hundred, since there are only one hundred bits 
of information to be presented. If linearity of the 
system is approximately one part in five hundred. 
adequate precision through its range can be accom- 
plished. 


This system is incorporated in the gearing by 
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means of a precision mechanical differential gear 
between the drive and the screw. one side of which 
is driven through an angle corresponding to the last 
two digits. The other side of the differential gear is 
arranged to be similarly driven to a position cor- 
responding to the first two digits. 

At this point, difficulties would arise if conven- 


tional techniques were employed. This drive would 


be required to discriminate only one part in one 


hundred as had the other but now its linearity and 
accuracy of final position must be on the order of 
one part in fifty thousand. This is not easily ac- 
complished with present-day techniques of electrical 
control, nor is electrical equipment available with 
this type of precision. 

To solve the problcm, the first two digits have 
only approximate positions established by the elec- 
trical setting device. It need set accurately within 
only five thousandths of its required position. The 
gearing is established through the differential, so 
that one revolution of the differential represents ten 
thousandths of an inch or one digit of the number 
being positioned. 

After the approximate electrical setting has been 
established. the drive continues its operation until 
a lock pin falls into a notch on the unit geared for 
one revolution for ten thousandths of an inch. The 
mechanical positioning of this lock pin can be es- 
tablished with ease to a much higher order of ac- 
curacy than is demanded for the final accuracy. 

In the final positioning operation of the slides. 


the choice was between two general philosophies of 


Fig. 2. Schematic sketch of tape 
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control. One might be considered a closed servo 
system in which the error signal will dictate both 
the direction and the speed of the final positioning 
motions. The alternative is also a servo system, but 
with a predetermined program as to the direction 
and the speed of the final approa h. 

The latter system was chosen for this application 
because it was thought desirable that machine 
strains always be taken in the same direction. Ex 
perimental work, using both systems of control, led 
to the conclusion that the fixed program system was 
more applicable for this type of operation. As a 
result of the use of this system, the machine alwavs 
makes its finish approach from the same direction 
and at the same speed regardless of the direction 
and distance that were required to bring it to the 


approximate position. 


Form of Information 


In the course of this development. a number of 
other decisions were required which in no way in- 
fluenced the internal operation, but are of consider- 
able importance to the user in that they are the 
sections with which he would be in particular con- 
tact. First, an early choice had to be made as to 
the form in which the numerical data were to be 
presented to the machine. 

Many systems of presenting the numerical data 
are available to the designer. The straight decimal 
system is universally used in engineering and ac- 


counting. For some classes of data processing 
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equipment, it is extremely desirable to use a binary 
system because it is easier to construct the comput- 
ing section of the equipment. 

For this application, it appeared desirable to 
stay directly compatible with drawing information 
and require no translation. Several reasons can be 
given for this decision. Drawing information pre- 
pared for jig borer operation is conventionally es- 
tablished from two base lines for the X and Y co- 
ordinates. No other translation is necessary for 
insertion in the machine. 

This simple system immediately makes it possible 
to utilize clerical help for the preparation of input 
information. Use of a straight decimal code also 
facilitates proofreading of the tape by the keypunch 
operator or the machine operator. Also, since it 
might be desirable to utilize this equipment for 
producing just one part of a kind, it was felt de- 
sirable to provide for direct keyboard input. 

Use of the decimal code permits the operator to 
insert drawing information into the machine with- 
out making arithmetic code translations. Further 
extensions of the anplications of this machine gave 
reasons to believe that instructions to machine op- 


erators might be pr pared on the tape in conjun - 


erated system would be the most satisfactory. 
Sequencing information would be unnecessary and 
no part number information would be required. 
Tape is relatively cheap and easy to handle for 
processing. Corrections can be made easily by 
splicing, and storage of tape on spools seems to 
present no problem. Tape appeared to have the 
additional advantage that, for repeat operations, 
automatic rewind could be easily provided and the 
handling of the card deck would be unnecessary 
between successive jobs. 

Several frames of the tape as it is prepared for 
simple coordinate positioning and hole size infor- 
mation is shown in Fig. 3. Positioning information 
is translated directly by the machine and the hole 
size is presented to the operator in the display panel 
so that he can see the decimal form of the hole size 


that is to be produced. 
Programing of Operations 


The block diagram, Fig. 2, illustrates the general 
processing that would be required to prepare in- 
formation for the machine. No change in conven- 


tional drafting techniques would be necessary. Hole 





Fig. 3. Portion of a control tape punched with numerical data representing positions of jig borer table. 


tion with the coordinate setting positions. These 
might be such data as hole size, feed rates and 
spindle speeds. 

This data, it was felt, should definitely be pre- 
sented in decimal form and it seemed undesirable 
to have a mixture of decimal and other coded forms 
on the same tape. All in all, the direct utilization of 


decimal information appeared to demand the least 


adjustment by the user of the machine and it pre- 


sented no technical complications in the data han- 
dling or setting equipment. 

The equipment, as designed, can accept informa- 
tion readily from punched tape, punched card or 
any other forms of input equipment. Studies indi- 


cated that for this type of apparatus. the tape-op- 
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locations would be established by coordinate di- 
mensions from two base lines. The equipment has 
been designed so that the base lines may be posi- 
tioned anywhere within the range of the machine. 
The coordinate information can be provided in 
decimal form as positive or negative numbers from 
the coordinate axes, \ planning chart would be 
established from the drawing listing the sequence 
in which holes are to be established. Each line of 
the planning chart would have all of the information 
pertinent to the hole. 

For example, in addition to the coordinate posi- 
tion, hole size, feed rates or any other such desir- 
able information might be given. From the plan- 


ning chart, a simple manual keypunch operation 
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would be required to cut a tape. Each block of in- 
formation representing one operation on the part 
would be cut in a frame of tape. The tape would be 
indexed to the next frame and the next bank of in- 
formation cut. This work can all be done under 
office conditions where proper planning and proof- 
reading can be accomplished. 

The tape reader chosen uses plain tape so that 
the individual field to be read is located by an index 
punch. Thus, when tape for relatively simple ma- 
chines, such as rotary tables, is being prepared the 
field for each hole location may be quite short. With 
mere complicated machines, longer fields conta‘n- 
ing more data are required and the index punching 
will then be at wider intervals. Other mechanical 
tape index systems would be uneconomical when 
used with the machines requiring less data. 

The tape, along with other pertinent data, would 
then move to the shop where insertion of the tape 
into the machine, location of the initial zero for the 
base line and zeroing of the machine would be ac- 
complished by the operator. From then on the data 
would be automatically read into the machine. At 


any time, for purposes of correction or for other 


unforeseen reasons, the operator could immediately 
switch from the tape reader to keypunch input so 
that he could insert any information he chose and 
cause the machine to be positioned without regar”* 


to the tape. 


Versatility of the System 


The system is designed to offer great flexibility 
in its use. A part or tool of which one of a kind is 
required can be produced as always with drawings 
presented directly to the shop and the information 
given to the machine through a keyboard. The ad- 
vantage is that information is easily translated from 
the drawing to the machine through the keyboard 
in direct numerical form without an opportunity 
for errors in reading of dials or verniers or through 
mishandling of the machine. Preselection of the 
next hole can be accomplished while the machine is 
in operation on a given hole. Tool changing can be 
undertaken while the machine is automatically mov- 
ing to its new position. Positioning is rapid and 
accurate and chances for reading errors are reduced. 

Where multiple pieces are required, the change- 
over is rapid. Only the initial machine zeroing 
need be accomplished to pick up a new part and 
any sequence of operations in a control sequence 
can be achieved without tooling. The data can 
readily be stored and a repeat lot of the same part 
can be set up with a minimum of time and paper 
work. The information to be carried by the tape 
can be quite varied and matched to a shop’s par- 
tcular needs. 


The basic components of the system have been 
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created. Technical limitations are modest. Control 
variations are limitless. Operations of this general 
sort can be accomplished with any degree of auto- 
maticity that the user may demand. Variations and 
additions to the control are possible. A device 
which might find application in shops working on 
nonferrous materials has been developed. Because 
relatively few shops can provide constant tempera- 
ture operations for machines of this sort when ma- 
chining nonferrous materials, variations in the am- 
bient temperature often require particular care. 
Since the measurement systems and the machine all 
have a coefficient of expansion substantially differ- 
ent from that of aluminum or magnesium, a large 
variation in ambient temperature might cause a 
manufactured part to vary far from the required 


dimensions when measured at standard 68 F. 
System Considers Variables 


{ control system has been designed so that the 
dimension would be modified as a function of dis- 
tance, temperature and coefficient of expansion. 
This can be made to operate automatically so that. 
for a given material and a given ambient tempera- 
ture, the dimensions would be automatically ex- 
panded or shrunk so that proper results will be 
obtained when the part is measured. 

The method is simple and adds little complication 
to the machine. An analog voltage is produced, 
which is a function of the first three digits of the 
dimension. the differential coefficient of expans‘on 
and the temperature. This voltage is added to or 
subtracted from the voltage created to establish the 
last two digits of the micrometer drive. This will 
cause the sensing head to move to a position which 
includes the necessary temperature distance correc- 


tion for the hole to be produced. 


Application of numerical control to the jig borer 
opens a vast new area of usage for this machine. 
The combined unit makes possible economic produc- 
tion of short runs of precision parts without the 
need of elaborate setups and extensive tooling. This 
machine can fill the need that exists for equipment 
that can produce parts in production with accuracy 
limits finer than those accomplished by conventional 
jigs. The control system has the advantage of mak- 
ing these applications possible without introducing 
the hazards of an entirely new machine. 





“The future is the greatest natural asset 
we have. You make its value, depending 
upon how you think.” 

Charles F. Kettering 
Director & Research Consultant 
General Motors Corp. 











THREAD CHASING operation 
on zinc, die-cast ignition lock 
barrels in an indexing ma- 
chine utilizes mist coolant to 
avoid subsequent degreasing. 
Tool life is tripled and main- 
tenance required on previous 
flood system eliminated, re- 


sulting in a total saving of 
$13,000 annually. The Nor- 
gren system incorporates 
lube rings around the dual 
chasers and cuts off fog cool- 


ant when machine is turned 


off. 


MACHINING a 1214-ton 
rotor for a steam turbine 
required a 56 inch by 25 
foot lathe. Floor-to-floor 
time was about 48 hours 
in General Electric’s large 
steam turbine-generator 
department plant in Sche- 
nectady. Carbide tools are 
used for the rough cut and 
high speed tools for fin- 
ishing. Cutting speed is 
held constant at 225 sfpm 
with depths of cuts of 
0.022 inch for grooving 
and 0.018 inch for finish- 
ing. 
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DENSIFYING METAL honeycomb cores for air foils is 


speeded by special tooling developed by Glenn L. 


Martin Co. tool engineers. It consists of a work 
table and clamping device to hold the parts and an 
adjustable roller which runs along tracks on the 
side of the table to densify the core to exact specifi- 
cations. This does the job faster, more accurately 


and 50 percent cheaper than previous methods. 


X-RAY THICKNESS gaging assists in precision 
control of cold-reducing operation on alumi- 
num alloy strip, finishing from maximum 
0.125-inch thickness to 0.010 inch. Gage is 
located above initial roll. Speeds range from 
400 to 1200 fpm in the installation designed 
and built by Lewis Machinery. Selsyns and 
solenoid controls are used extensively to 


minimize operator adjustments. 








SHELL MOLDING PROCESS 
has advanced mechanization 
of the foundry as illustrated 
by the installation at the Ewart 
plant of Link-Belt Co., Indi- 
anapolis, depicted on this and 
succeeding pages. 


. & 
Heart of the compact, efficient shell molding system is the four-station molding machine 
(right). Four-station shell closing machine is at left. Two men operating the machines 
ean produce up to 240 molds per hour. Sand and resin handling equipment fits behind. 
(Top) First station of the molding machine forms a shell by dropping or “investing,” on 
a heated metal pattern, a measured volume of mix of thermosetting resin and sand. 


TOOLS at work 
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(Above) A water-jacketed flask is lowered over 
the metal pattern. The flask, in place on the 
heated pattern, confines the charge of resin 
and sand. Water cooling prevents build-up of 
plastic on the inside surface of the flask. 


(Upper right) In a succeeding station excess 
sand mix is removed by roll-over motion, leav- 
ing a thin, soft shell on the face of the pattern. 
Unused sand and resin mix are recycled in the 
automatic sand handling system, which is an 
integral part of the installation. 


Finished shell is removed from the pattern by operator at the ejector 
station (first photo opposite page). Parting is facilitated by thin film of 
release compound which is sprayed on the pattern before start of each 
investment cycle. Infrared heaters (right) dry out the opened pattern. 
Drag half of the shell goes to the closing machine for application of 
adhesive. Cope half, with cores in place, is then positioned on drag. Two 
halves are held by pneumatic mechanism while adhesive sets. 





TOOLS at work 


(Above) Trolley conveyor carries 
shells to pouring location. Small 
castings are poured horizontally; 
normally require no support. This 
installation also serves to carry 
shelis to storage, when not required 
by pouring schedule. 


(Upper right) Castings produced 
by means of gated pattern are re- 
moved from the shell mold. There 
are no parting line fins which re- 
quire grinding. Cores do not shift 
as they are an integral part of the 
drag half of the shell. 


(Right) Smooth surface and accu- 
rate dimension of the small sprock- 
ets are typical of shell molded 
parts. The cored bore is so smooth 
and concentric that it is threaded 
directly without premachining. 


The Tool Engineer 





‘teas aes Senin. og TRE ie | 3 2B 

Fig. 1. For some parts, such as camshafts, “as machined” surfaces are not good 
enough. For others, additional finishing may be not only expensive but detrimental 
to function or life. 


a 
( a n he Ss. RFACE FINISH IS ONE of the characteristics of a 
part that the designer should specify in such a way 


as to mean the same thing to everyone. Although 


the design engineer specifies all characteristics of 
a part so it will perform satisfactorily, it is the tool 
engineer who must transform the specifications into 
products. Standardization over recent years has 
improved communication of desired finishes from 
the designer to the tool engineer but the need for a 
particular class of finish should still be questioned. 
Overfinishing can be expensive. 
When a process is specified, such as superfinish- 
By C. R. Lewis and A. L. Thomson ing, the tool engineer frequently must purchase 


Research Physicists equipment simply to meet the finish specifications. 

Chrysler Corp. 

Detroit, Mich. —_—__ 
Abstracted from paper 24T33, “Surface Finish and 
t Production Engineer,” presented at the 24th 
ASTE Annual Meeting. Copies of the complete paper 
are available for purchase from Society headquarters. 
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Fig. 2. Typical values 
of surface finish for 
specific types of parts. Vernier caliper faces 
Wrist pins 

O-ring grooves — motion 
Hydraulic piston rods 
Railroad axles 
Precision tools 

Honed roller 


and ball bearings 








Crankshaft bearings 32 Brake drums 


Camshaft bearings Reamed holes 


Connecting rod bearings Broached holes 
Valve stems Bronze bearings 
Cam faces Precision parts 
Hydraulic cylinder bores 

Lapped roller 


Gear locating faces 
and ball bearings ” . 


Gear shafts and bores 
Cylinder head face 


Piston outside diameters Cast-iron gearbox faces 
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Cylinder bores Piston crown 


Spline shaft Mating surfaces -no motion 


O-ring grooves-no motion | Drilled holes 


Gear teeth 

Motor shaft bearings 
Clearance surfaces 
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Rough machine parts 
and ball bearings . ° 








As soon as new equipment is acquired, the tool 
engineer starts figuring ways to reduce expenses of 
its operation. It often turns out that the finish 
requirement can be met by a standard process or it 
can be moderated. 

At one time, superfinishing was specified for 
automotive piston skirts, brake drums, cam surfaces, 
and tappet barrels and heads. Specification of these 
surface finishes grew from study on effects of vari- 
ous surface roughnesses. This work dramatized the 
increased performance possible with smoother sur- 
faces. Finishes were specified, in microinches, rms, 
as: 5 to 25 for piston skirts, 4 to 6 for brake drums, 
3 to 12 for cam contours, and 2 to 4 for tappet 
barrels and heads. 

Consequences came soon: production parts are 
not used in the laboratory; they perform under 
service conditions. Production parts have to wear 
in to their mates and fine surfaces take longer. 
Break-in should be a time of high wear to provide 
true mating between parts that work together. The 
break-in period for fine surfaces was sometimes 
longer than the time allowed, with the result that 
pistons, tappets and cams sometimes scuffed. When 
a rougher surface is allowed, high initial wear pro- 
vides mating surfaces with adequate smoothness for 
stable operation. Where initial fit is correct, rough 
surfaces do not provide as wear-free operation as 
smooth ones but this disadvantage is outweighed by 
the small chance of failure in use. Now, piston 
skirts are left in the turned condition with rough- 
ness up to 60 microinches, rms. Cans are ground 
to 20 and tappets to 12 microinches, rms. Tappets 
are phosphate coated for additional protection dur- 
ing break-in. 

Character of a surface is often vital, whether it is 


left ragged or ends up as a succession of plateaus 
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with depressions between. If mating surfaces are 
both of the plateau type, good bearing area results. 
Such surfaces provide for local wear, heat dissi- 
pation and wear debris accumulation. This leads 
to long service life. Superfinishing provides this 
surface condition but, under production conditions, 
often does not provide true mating contours on 
two parts. 

Most machining operations leave a jagged profile 
but, since sharp points are either knocked off or 
form grooves during the break-in period, the net 
result is surfaces of the desired kind. In practical 
manufacturing, ideal surfaces are often not desir- 
able. This proved to be the case with the automotive 
parts named. 

Experience has shown that brake drums quickly 
wear to a roughness of 15 to 20 microinches, rms, 
whether they begin smooth or rough. Superfinish- 
ing, originally specified to produce good initial 
lining contact, proved advantageous for such a 
short time that it was discontinued. Boring to size 
is now the final operation on brake drums. To 
prevent excessive initial lining wear, drum rough- 
ness is held to a maximum of 120 microinches, rms. 

Another example is found with cylinder bores 
where smooth surfaces prevented proper piston ring 
wear-in. Former values for roughness of 12 pre- 
ferred to 16 maximum have been raised to 20 and 
35 microinches, rms, with the advent of chrome- 
plated piston rings. Initial wear is mainly on the 
bores instead of the rings. Because honing can be 
an automatic operation, it is still used for finishing. 

Honing is also used to finish main and connect- 
ing rod bores. Although these are not running 
surfaces—they support bearing inserts and transfer 
heat—their surface condition is important. If the 
bore is too rough, it does not properly support the 
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bearing material, allowing minute flexing and re- 
sulting in fatigue failure. Smooth bores can in- 
crease heat transfer because more area is in con- 
tact. A maximum roughness of 60 microinches, 
rms, has been found acceptable for heat transfer 
and to prevent bearing fatigue. 

\ few years ago, piston pins carried a specifica- 
tion of 1 to 2 microinches, rms. Such finishes are 
costly. Experience subsequently showed that this 
severe limitation could be relaxed without sacrific- 
ing performance. Today, piston pins are finish 
lapped to a maximum of 6 microinches, rms. 


It is interesting to note that to name an opera- 


tion does not specify surface roughness. All com- 


mon machining operations result in ranges of 
roughness. Specification of an acceptable rough- 
ness range is usually a safer rule for critical 
surfaces. Crank main and connecting rod journals 
are exceptions to the last statement. This is true 
because babbitted bearings have the best service 
life when running against the type of surface 
formed by superfinishing, i.e., a surface substan- 
tially free from sharp asperities. 

Jagged points slice through the thin bearing layer 
to the hard backing material. This results in for- 
mation of migratory wear particles, leading to fre- 
quent failures. Superfinishing to a roughness not 
exceeding 15 microinches, rms, has proved the best 
method for these critical surfaces. Camshaft bear- 
ings, Fig. 1, which run against babbitt bearing 


inserts, give better performance when _ super- 
finished. 

\ different criterion determines acceptable rough- 
ness for sliding surfaces of pushbutton gear shifting 
slides. These slides are punched from strip stock, 


the final step being in a shaving die. The pieces 


have sliding surface roughness as high as 150 
microinches, rms. Rough slides operate satisfac- 
torily but do not give the impression of quality 
the car owner expects. This difficulty has been met 
by tumbling the slides before plating. The rough- 
ness has been reduced to 32 microinches, rms, and 
operation is acceptable. 

During early production of parts with a specified 
surface finish, inspectors closely check surface 
finish. After process bugs have been corrected, it 
is usually possible to check finish by appearance 
and by dimensional inspection. Air gages used for 
surface deviates far from its specification. In fact 
one gage maker is using the air-leakage principle 
specifically for checking surface finish. Based on 
statistical samples, surface finish should be thor- 
oughy checked at various times during production 
runs. 


dimension inspection will usually indicate when a 


Experience is important in achieving surface 
finish control in manufacturing. Based on experi- 
ence, tool engineers have been able to meet new 
specifications with established Also, 
they have integrated surface finish control into 
automatic production. 


operations. 


human error is 
avoided in automatic operations, control of finish 


Because 


is more positive and less inspection is required. 
Experience also plays an important part in initial 
specification of surface finish. Deesigners rely on 
their own and the published, Fig. 2, experience of 
others. There are times, however, when parts of 
novel design are submitted to laboratory test to 
establish correct roughness limits. In addition, 
laboratories continually study the interrelationships 
between surface finish, 
material and lubrication. 


load, friction, v elocity, 
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tion of temperature and 
the type of lubricant. 


July 1956 








Wear Flat on Slider (mm) 





























i 
; 
} 
| 
’ 

















10 15 20 


Average Roughness (microinches, rms) 


Fig. 4. An additive in the oil is an aid to smooth 
surfaces but increases wear on rough surfaces in a 
specific test. 


Careful laboratory experiments, where the factor 
of fit can be disregarded, have shown that smooth 
surfaces break in faster and with less initial wear 
than rough ones. This does not contradict earlier 
statements that surfaces can be too smooth where 


mating surface fits are important. The effect of 


surface roughness on the friction between two flat, 
lubricated sliding surfaces is shown in Fig. 3. For 
these curves, the independent variable is a relation 
between speed and viscosity (numerator) and load 
(denominator). Larger loads are toward the left 
with small scalar values. Considering constant 
speed and temperature, several times as high a load 
can be carried by a 2-microinch surface as by one 
of 130 microinches, and with less friction loss. 

Type of lubricant used on sliding surfaces during 
break-in can influence wear. Results of a test in 
which the sample areas were small and the unit 
loadings were high are shown in Fig. 4. It is in- 
teresting to note that a lubricant additive was bene- 
ficial for smooth surfaces but increased the wear 
on rough surfaces. 

There is no universal method of specifying or 
obtaining the best surface finish for a given appli- 
cation. For wearing parts, the purpose of a finish 
specification is to achieve correct operating fit in 
the shortest time and with the least wear. Propet 
finish for this purpose depends not only on ma- 
terials but on such design factors as operating 
deflections and on such manufacturing factors as 
tolerance and uniformity. The tool engineer should 
be able to specify a suitable manufacturing process 
to meet any given surface finish requirement. More 
importantly, his tooling should produce surfaces 
of low dimensional tolerances and high uniformity 
so the better performance of smooth surfaces can 
be used to improve product quality. Economy of 
surface production is important and, obviously, it 
is uneconomical to produce quality beyond the 
point of utility. 





Controlling Pipe Temperature for Molten Lead Transfer Work 


By engineering a special heat-controlled oven, 
Okonite Co. has overcome a problem which attended 
the operation of extruding lead casing around 
electrical cable. Because of high operating pres- 
sures in the hydraulic presses used, continuous 
feeding to refill the molten-lead chamber of the 
press is impractical, so presses are recharged at 
30-minute intervals with 900 lb of molten lead 
from a storage tank. Refilling is by gravity flow 
through an L-shaped length of 3-inch stainless steel 
pipe. 

The transfer pipe must be hot or thermal shock, 
caused by contact with the 600 F lead, will eventu- 
ally deteriorate the pipe metal. Cradling the pipe 
could not be accurately controlled and the pipe 
became too hot. Not only did this make the pipe 
difficult to handle, but it caused oxidation of the 
molten lead as it passed through the pipe. Oxidized 
lead accumulated in the pipe. This both restricted 
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flow and necessitated frequent cleaning. 

An L-shaped over now houses the pipe between 
uses and maintains it at 300 F. The pipe is con- 
nected to storage tank just prior to each recharging. 
The oven is hinged along its longitudinal axis for 
each pipe placement. Heat is supplied by three 
tubular heaters in series spaced uniformly inside 
bottom section of the oven. A controller and 220- 
volt 3-phase contactor are mounted on a panel at- 
tached to the oven frame, so that oven and controls 
can be moved as a unit. Sensing bulb of the con- 
troller is positioned under the surface which sup- 
ports the pipe for greatest accuracy. The lid section, 
as well as the bottom and sides of the lower section, 
is insulated against heat losses. The heaters them- 
selves are not insulated; therefore, heat flow to the 
pipe is not retarded and excessive heat is not 
trapped near the heaters which would decrease their 
service life. 
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accounting 


By T. W. Black 
Assistant Editor 


Success of programs for the control of main- 
tenance costs is dependent on the adequacy of 
data presented to management. This data can 
be processed by machine accounting methods to 


minimize clerical effort and facilitate review. 


| 
Jun ESS OF PROGRAMS for the control of mainte 
nance costs is dependent upon the accuracy and ex- 
tent of information submitted to management. In 
large plants the amount of clerical effort necessary 
to consolidate maintenance information into a form 
which can be readily reviewed and interpreted can 


become excessive. This problem has been solved 
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Fig. 1. Tabulating machine consolidates 
information from individual Machine Tool 
Repair Cards and Die Maintenance Cards. 


at the Poughkeepsie, N. Y. plant of IBM through 
the use of machine accounting equipment, Fig. 1, 
to tabulate die maintenance and machine tool re- 
pair data. 

Recording of pertinent information starts in the 
maintenance department, where the key documents 
in the program, the Die Maintenance Card and Ma 
chine Tool Repair Card, Fig. 2, are originated. A 


separate card is filled out for each repair. 


Die Maintenance: When a die is received in 
the shop, the departmental clerk records the time 
received on the Die Maintenance Card. Other in 
formation placed on the card includes the time the 
repair is started, tool number, part number, number 
of the production department rejecting the die 


date, number of parts run since previous repair, 
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type of die and type of trouble. time are recorded on the card. Fig. 3. The employee 


Die troubles are classified into eleven major who did the repair work writes any ne 


groups. Each of these is identified by a code num- 
ber in order to facilitate processing of information 


cessary com- 
ments on the card at this time and also signs it. 
Running records, Fig. 4, are kept of the repairs 


on the tabulating machine. Classifications used for on each die to facilitate review by die repai 


r super- 
coding are: 


vision. These records are valuable for identifying 
recurrent troubles on individual dies and serve as 


Resurface Incorrect setup a guide in ordering replacement parts. Details of 


> Stri . . : 
Part not to dimension Stripper trouble previous work done on the die, such as the amount 
Add carbide Pulls slugs 


Chipped Aik Seecliens sine ground off in sharpening a punch, are often useful 
Broken punch or dieblock Design improvement. to the repairman. 
Clearance 

Machine Maintenance: The Machine Tool Re- 
pair Card is similar to the Die Maintenance Card 
and information is recorded in a similar 


After each repair is accomplished the time of 


completion, total repair time and total out-of-service fashion. 


IBM DIE MAINTENANCE CAR : 
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Fig. 2. Machine Tool Repair and Die Maintenance Cards. Basic information 
needed by management to evaluate and control maintenance costs is recorded 
ou these cards by personnel in the die room or machine tool repair shop. 
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Fig. 3. 


Die room employee filling out information 
as to time spent and nature of repair on a die. Other 


pertinent infor 
part numbers, 


mation such as time received, tool and 
is recorded by departmental clerk. 
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OK 


prea meee 
- 4 


for individual 


Running record of repairs, maintained 
dies, facilitate evaluation of recurrent 


repair problems. 





Nine coding classifications for machine tool repairs 
5 I 
have been established: 


Install 
Repair 


Replace 
Safety 

Clean or lubricate Inspection 
Check or adjust 


Rebuild 


Instruction. 


After conversion to punched card form, Fig. 5, 
information on the cards is processed in a tabulat- 
ing machine which prints the periodic Machine 
lool and Die Maintenance Reports. 

\ typical page from a Machine Maintenance Re- 
port is shown as Fig. 6. The brass tag number, 


location, date, number of repairs, lost production 


Ownersbi 

T"Governmeat 

2- IB 
Service 


Code _ 


MM 
Brass Tag Mack. 
Ne Group _ 


Date 
Reported 


Date 





i355 he 


Completed _ 




















Repalre Ga Prodattias MAckiaes 


Repaired 


hours and number of hours required for repair can 
Le quickly determined for any given machine. 
Maintenance Meetings: Information on the 
reports is reviewed at meetings attended by repre- 
sentatives of tool engineering, manufacturing, tool 
services and equipment maintenance, and equip- 
ment procurement 


activities. At these meetings, 


necessary action is agreed upon. Availability of 
maintenance information in concise form has been 
an important factor in the success of these meetings. 

Besides highlighting trouble areas, the reports 
serve other important purposes. In order to deter- 
mine what conditions are abnormal, for instance, 
it is necessary to know what conditions can be re- 
garded as normal. Comparisons between mainte- 
nance records of similar or identical tools or ma- 
chines make it possible to define normal wear on a 
die or 

The 


able on the reports aids the die designer and per- 


normal repairs on a machine tool. 


wide range of historical information avail- 


sonnel responsible for the procurement of equip- 
ment. Another use is in determining the relative 
economics of rebuilding a machine tool versus pur- 
chase of a new one. Often the comparative down- 
time figures of new and rebuilt machines furnish 
the answer. 


Fig. 5. Key punch machine is used to convert all 
written information on Machine Tool Repair and 
Die Maintenance Cards to punched card form for 
processing in the tabulating machine. 


Fig. 6. (below) Machine Maintenance Report makes 
it possible to locate problem areas at a glance and 
is the source of much useful comparative information 
on maintenance conditions. 
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thread chasin 


% 
EK FFICIENCY IN THREADING operations is depend- 
ent, to a large degree, on the use of correct surface 
speeds for the type of material being threaded and 
the number of threads per inch in the workpiece. 
Recommended surface speeds for chasing threads 
with HSS die heads are given in TABLE 1. These 
speeds can be converted to rpm by using TABLE 2. 

Even when correct threading speeds are used 
threading troubles may occur. The following check 
list suggests the necessary corrective action for many 
of these troubles. 


Shaving: This condition is characterized by thin 
threads and by threads with sharp crests. Possible 


causes are: 


Misalignment of die head and work 

Worn or damaged chasers 

Worn slots in the holder, allowing chasers to tilt 
when threading ; 
lurret being forced ahead or being allowed to drag 
when threading 


Incorrectly ground chasers. 
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Rough Threads: Incorrect speeds can cause 
rough or poor threads, Other possibilities are: 


1. Incorrect face grind or improper chamfer of tool for 
material being threaded 


Use of improper lubricant during grinding. 


Stripped or Torn Threads: Conditions caus- 
ing rough threads can also cause stripped or torn 
threads. In addition, check: 


Chasers to see if they are in alignment 
Alignment of die head and work. 


Tapered Threads: Thread taper is usually de- 
tected when the Go gage travels only part way and 
then stops or when a check with pitch micrometers 
shows a variation in diameter at the pitch line. The 
trouble may be caused by shaving. Other conditions 
to look for are: 


l. Dull chasers 
Misalignment of die head and work 
Insufficient bearing area between chaser and work 
piece. 


Chattered, Out-of-Round or Drunken 
Threads: These troubles are usually caused by 
improper chaser grinding. Typical grinding faults 
are: 


Face thickness of chaser ground too far undersize 
Chasers in same set ground to different depth and 
angle 

Incorrect face grind for material being threaded. 
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Lead Error: Troubles from lead error are usu- 
ally caused by: 


Shaving (See shaving troubles) 
Forcing turret faster than natural lead of thread 
Allowing turret to drag 
Improper threading speed 
Poor Thread Form: These troubles are sim- 5. Misalignment of die head and work 
ilar to those listed under shaving, and the same - Improper face and chamfer. 
remedial measures should be applied. 


Table 1—Threading Speeds* Chaser Breakage: Frequent causes of chaser 





Surface Speeds (fpm) breakage ae: 


Material 3%-7% 8-11 12 - 32 
tpi tpi tpi 
Tool steel 5 8 10 





Die head running into shoulders or fillets 
Using oversize stock 
Misalignment of die head and work 


Nickel, Chrome-nickel, Chromi- 4. Taking too heavy a cut 
um and Chrome-vanadium steels; . ee 
Monel metal; Forgings 10 15 5. Hard spots in the stock 











. Heavy burr on stock 
Screw stocks; Tobin bronze; , : : 
Drawn steel; Machine steel 20 30 . Keyways, holes or other indentations in stock. 


Cast iron; Malleable iron 25 50 








Many threading problems are caused by incorrect 
pn et Baht ot = = grinding of the cutting tools. Correct chaser face 
| dg means 50 100 200 grinding procedures will be the subject of a future 
*For all taper threads produced by jam cut use 75% of speed given. reference sheet. 

















Table 2—Conversion of Surface Speed to rpm 








gS ee ‘Surface Speed (fpm) 
A 


Rotational Speed (rpm) 





Diam of 
Work 
(inches) 





Ms 764 1222 
“4 382 611 
¥% 255 407 
Y% 191 306 


} 153 244 
% . 127 204 
% 109 175 
1 95.5 153 


1M% 84.9 136 
1% 76.4 122 
1% 69.5 m1 
1% 63.7 102 


1% 58.8 94.0 
1% 54.6 87.3 
1% 50.9 81.5 
2 47.7 76.4 


45.0 72.0 
42.4 67.9 
40.3 64.4 
38.2 61.1 


36.3 58.0 
34.7 55.6 
33.0 52.8 
31.8 . 50.9 


30.5 \ 48.8 
29.4 47.0 
28.3 45.2 
27.3 43.7 


176 
170 
164 


26.3 42.0 158 
25.5 \ 40.7 { 153 
24.6 39.4 148 
23.9 38.2 143 


————t 
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Dinner Speaker C. E. Schooley, second from left, 
assistant chief engineer for American Telephone and 
Telegraph Co., demonstrates the use of transistors 
in communications. In the front row are, from left: 
Prof. H. F. 


O. D. Laseoe, ladies’ program chairman; C. 


Owen, conference co-chairman; Mrs. 
Chap- 


More than 300 tool engineers and their wives 
attended Purdue University’s fourth annual on- 
campus conlerence on April 28. Tooling demon- 
strations in the school laboratories, panel discus- 
sions on ceramics and on automation, and a dinnet 
meeting were among the day’s events. 


National 


through some newly built homes for a view of trends 


Homes Corp. conducted the wives 


in interior decoration. Orville D. Lascoe, professor 
of industrial engineering at Purdue and a member 
of the ASTE National Education Committee was 


chairman of the conference. 


4 tooling demonstration is given by George Gow of 
Heald Machine Co. on the company’s feedback instru- 
ment showing its place in unitized automation. 


Ceramics panelists were, from left: Ted Harding, 
chairman; R. F. Hook, chief metallurgist, The 
Warner & Swasey Co.; H. Jack Siekmann, engineer 
in charge of the Carboloy Machinability Laboratory ; 
George Barnes, sales engineer, Norton Co.; and W. B. 
Kennedy, chief, experimental machining branch, 
Watertown Arsenal. 


man; National President H. C. McMillen; Mrs. E. 
Peterson; and Neil Bietler. In the back row are: 
Jerry Krumpelman; John C. McMillen, President 
MeMillen’s son and newly elected chairman of the 
Purdue student chapter; and H. Verne Loeppert, 
chairman of the National Program Committee. 


Attending the luncheon meeting were: President Mc- 
Millen; Past President Osborn; John Hicks, assistant 
to the president of Purdue; Leslie Fletcher, ASTE 
research director; Harold Housewerth; Marv Bunting, 
ASTE staff administrator; and H. T. Armine, head, 
department of Industrial Engineering, Purdue. 





| 





This audience at the morning session in Shambaugh 
Lecture Room heard talks entitled “A Builder of 
Universal Machine Tools Looks at Automation,” 
“When Is an Automated Machine Tool Practical,” 
and “Controlled Handling of Parts in Process.” 





Comparing notes are Kenneth J. Trigger and Leslie 
R. Gouak. Prof. Trigger of the department of me- 
chanical engineering, University of Illinois, is a mem- 
ber of the National ASTE Education Committee. Mr. 
Gouak is chairman of the Cedar Rapids chapter. 
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State University of lowa 
On-Campus 


“Automation for Small Industry” was the theme 
of the second annual on-campus college-industry 
conference held at the State University of lowa on 
April 21. It was sponsored by ASTE and lowa’s 
department of mechanical engineering in coopera- 
tion with the Industrial Engineering Association of 
lowa, Quad City Association of Industrial Engineers, 


the Mississippi Valley chapter of American Institute 
of Industrial Engineers, the Cedar Rapids chapter 
of ASM, and the student chapter of the ASME. 





A demonstration in the art of weaving was enjoyed 
by wives who attended the conference. The program 
was staged by the home economics department. 


Table talk is exchanged by Howard C. McMillen, 
national president of ASTE, and Dr. E. F. Lindquist, 
professor of education and director of the Iowa test- 
img program. President McMillen spoke at the lunch- 
eon and Dr. Lindquist talked on “Automation in 
Educational Measurements.” 








Above is the head table of the Regional Conference 
held April 30 at Worcester, Massachusetts. It was 
sponsored by Central New England Council, com- 
posed of Springfield, Litthe Rhody, Worcester, Boston, 
Merrimack Valley and Northern and Southeastern 


Talking over the dinner agenda are, from left: Toast- 
master V. H. Ericson, former national vice president; 
Host Chapter Chairman L. P. Tarasov, National Edi- 
torial Committee member; Speaker G. R. Molesworth; 
President H. C. McMillen; Past President R. F. Wain- 
dle, who presided at the morning session; National 
Treasurer J. X. Ryneska; and Past President R. H. 
Morris. 


About to board bus for Wyman-Gordon Co. to see 
mammoth 50,000-ton press are President McMillen 
and other visitors. At the morning program E. V. 
Crane, chief of development engineering at E. W. 
Bliss Co., spoke on “Cold Extrusion of Steels,” lay- 
ing the foundation for talk on “Tools for Heavy 
Forging Presses” by A. H. Swift and J. W. Owen of 
Wyman-Gordon. At lunch G. W. Motherwell, vice 
president of engineering development, traced the 
history of heavy die forging presses. 


Host Committee chairmen and members who were 
responsible for smooth-running conference are, from 
left around table: Daniel W. Hoyt, public relations 
chairman; Andrew B. Anderson; Alden U. Maynard: 
E. Roland Ljundquist, arrangements chairman: 
Ralph A. Baker; Arthur Lawler, Jr.; John Raymond; 
Carroll L. Morse, reservations chairman; and John 


C. Lalor. Missing is Program Chairman Adam T. 
Kosciusko. 
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Massachusetts chapters. More than 350 tool engineers 
from these and neighboring chapters attended the 
all-day meeting, which was climaxed by an address 
on “Promises of the Peaceful Atom” by G. R. Moles- 
worth, president of Molesworth Associates, New York. 





on your national committees . . . 


Helping to guide the activities of the 
various national committees during the 
year 1956-57 will be more than 150 
national committee members, giving 
freely of their time and efforts to fur- 
ther the aims of the Society. 

The still-expanding National Book 
Committee will again be led by Fran- 
cis J. Sehn, assisted by two vice chair- 
men, Willis J. Potthoff of St. Louis and 
David A. Schrom of Central Penn- 
sylvania. Other members are W. F. 
Ardussi of Cleveland: John S. Brozek 
of New Haven; Frank W. Curtis; 
George H. DeGroat and Robert W. 
Ford of Detroit: William H. Gourlie of 
Hartford; Prof. R. S. Green; Richard 
D. Gross of Philadelphia; O. E. Koehler 
of Northern Massachusetts; J. Rudolph 
Miller of Detroit; R. C. Montanus of 
Springfield, Ohio; Waldemar Naujoks 
of Syracuse; Leland K. Pruett of De- 
troit; Edward A. Reed of Saginaw 
Valley; Dr. G. A. Roberts of Pitts- 
burgh; George H. Sanborn of Detroit; 
Dr. A. O. Schmidt of Milwaukee; 
Norman F. Snyder of Saginaw Valley: 
Richard T. Thornton of Detroit; Ralph 
L. Vanderslice of Lansing; Ralph A. 
Wagner of Nashville; Raymond H 
Meckley of Central Pennsylvania; Fred 
G. Sachleben of St. Louis; George ¢ 
Earl K. Wheat 


and Vice President 


Adams of Los Angeles: 
of Mohawk Valley: 
George A. Goodwin, ex officio. 

Vincent M. Spahr will again head 
the National Constitution and By- 
laws Committee, with Arthur Cer- 
venka of Long Island as vice chairman, 
Irving F. Holland of Hartford as parli- 
amentarian, Mel Burdett of Louis Joliet 
and Roy O. White of Wichita. Vice 
President H. Dale Long is an ex officio 
member. Marvin J. Bunting serves as 
staff administrator. 

New Chairman G. Ben Berlien of the 
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National Editorial Committee will be 
helped by Donald E. Wernz of Balti- 
more as vice chairman; Harold Hagle 
of Erie; Joseph L. Petz of Mid-Hudson; 
Harold Sullivan of Twin Cities; Leo P. 
Tarasov of Worcester: Donald Zierk of 
Fox River Valley: and, as ex efficio 
member. Vice President Goodwin. John 
W. Greve. editor of Tue Toot Ener- 
NEER, is their staff liaison. 

Continuing as chairman of the Na- 
tional Education Committee will be 
Prof. Robert E. McKee, whose com- 
mittee will include: Carl J. Oxford, Jr. 
of Detroit, vice chairman; Prof. Myron 
L. Begeman of Houston; Dr. Lawrence 
H. Cook of Santa Clara Valley; Edwin 
L. Cutler of San Gabriel Valley; Prof. 
Von Roy Daugherty of Calumet Area; 
Prof. Arthur F. Gould of Lehigh Val- 
ley; O. S. Hulley of Schenectady; Prof. 
Charles C. Lasater of Knoxville-Oak 
Ridge; Prof. Orville D. Lascoe of In- 
dianapolis; Charles W. Moody of Bos- 
ton: Richard B. Niebusch of Cincin- 
nati: Prof. Frederick Preator of Salt 
Lake City; Prof. Kenneth J. Trigger of 
Chicago; Vice President Wayne Ewing, 
ex officio; and Richard J. Bacik, staff 
administrator. 

\ssisting National Finance Com- 
mittee Chairman Frank J. Hausfeld. 
Jr. will be Duane Brighton of Peoria as 
vice chairman; Robert J. Pioch of Jack- 
Cirbus of Cleveland: 
Bruce Fairgrieve of Toronto; National 
Treasurer John X. Ryneska; President 
Howard C. McMillen, ex officio; and 
Office Manager Charles H. Prince as 
staff assistant. 

James R. Weaver will chairman the 
National Honor Awards Committee, 
which is made up of ASTE past na- 
tional presidents. His vice chairman 
will be Frank W. Curtis of Detroit, 
while other members are A. H. d’Ar- 


son; Andrew 


cambal of Hariford; Cletus V. Brine 
of Cleveland; Douglas D. Burnside of 
Nashville; Ray H. Morris of Hartford: 
W. B. Peirce of Pittsburgh; Albert M. 
Sargent of Detroit; and Otto W. Winter 
of Buffalo-Niagara, assisted by Tech- 
nical Director Frank W. Wilson. 

Also made up of Society past presi 
dents is the National Judicial Com- 
mittee, of which T. Bert Carpenter is 
chairman. He is assisted by A. H 
d’Arcambal; Douglas D. Burnside; 
Frank W. Curtis; Ray H. Morris; 
Frank A. Shuler and Walter F. Wagner 
of Detroit; James R. 
Otto W. Winter. 

In charge of the National Member- 
ship Committee for the second year 
will be H. Verne Loeppert, whose vice 
chairmen are Emanuel E. Lull of Syra- 
cuse and Sam Grasso of Nebraska. His 
area captains will be: Ralph Chrissie 
Angeles; Carl A. Darger of 
Muncie; Frank A. Flannery of Akron; 
Gordon Hall of Hamilton; E. P. Huch- 
zermeier of St. Louis: Floyd J. Me- 
Arthur of Twin States: James A. 
McCollum of Ann Arbor Area; Robert 
W. Miller of Cincinnati; Orville B 
Strahm of Wichita and John L. Webster 
of Monmouth. Appointed area lieuten 
ants are: Allan Ashley of Benton 
Harbor-St. Joseph; Richard Fitzgibbons 
of Mid-Hudson; Jimmie Franklin of 
North Texas: James W. Hindman. Jr 
of Houston; Carl Hoffman of Syracuse: 
Robert M. Johnson of Twin Cities: S 
\. Mathews of Saginaw Valley: Clay- 
ton S. Parsons of Hartford: H. Wilson 
Ryno of Northern New Jersey: John H. 
Somers of Southeastern Massachusetts: 
John M. Speck of Des Moines; and 
Carl Zehr of Ashtabula County. Vice 
President Harold E. Collins sits with 
them as ex officio member and Marvin 
J. Bunting as staff administrator. 


Weaver; and 


of Los 
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Newly appointed chairman of the 
National Professional Engineering 
Committee is Vernon H. Gallichotte, 
who will carry out its plans with the 
aid of: Hugo L. Aglietti of Long Island 
and Howard W. Gross of Philadelphia 
as vice chairmen; L. E. Doyle of Chi- 
cago; A. R. Fairchild of Piedmont; 
James Felter of Albuquerque; George 
Julien of Twin States; John Leng- 
bridge of Toronto; Leslie C. Seager of 
Salt Lake City; C. M. Smillie of De- 
Charles H. Thuman of 
Evansville. Vice President Ewing is 


troit; and 


ex officio member and George M. Har- 
greaves acts as staff administrator. 
National Program Committee’s 
new chairman, Edmund Hollingsworth, 
has Harry A. 
Karl G. 


chairmen. 


Paine of Chicago and 
Nowak of Boston as his vice 
Also members are John J. 
August of Erie: Francis E. 
Louis Joliet; Paul Brainard of Hous- 
ton: George H. Churchill of Hamilton; 
James V. Coulter of Golden Gate; 
Morton Blum of Cedar Rapids; Henry 
E. Kuryla of Hartford; James R. Mat- 
thew of Tucson; Richard A. Miller of 
Dayton: Lawrence D. Pomerantz of 
Long Beach; Gerald K. Sick of Ro- 
Edward Wiard of Detroit; 
Vice President Collins, ex officio; and 
Richard J. Bacik, staff administrator. 


Bowers ot 


chester; 


Immediate Past President Harry B. 
Osborn, Jr., who by virtue of being pres- 
ident last year is chairman of the Na- 
tional Progress Committee, will have 
as members: President McMillen; Vice 
President Long: National Secretary 
William Moreland; Joseph P. Crosby 
of Boston; Vincent M. Spahr of Lima; 
Ben J. Hazewinkel of Los Angeles; Ray 
H. Morris of Hartford; and Executive 
Secretary Harry E. Conrad. 


Wilfred B. Wells, chairman of the 
National Public Relations Commit- 
tee, will be assisted by Harry J. Todd 
of Salt Lake City and George C. Ben- 
nett of Long Island as vice chairmen; 
Glen H. Stimson of Northern Massachu- 
setts as chairman of the movie sub- 
committee; Clifford P. Farr of Toronto; 
Robert L. Gay of Hartford; Keith Grif- 
fin of San Fernando Valley; John A. 
Sheridan of Schenectady; Vice Presi- 
dent Collins, ex officio; and Richard 
Gebers, Public Relations Manager, staff 
member. 


The National Research Fund Com- 
mittee, whose members are appointed 
permanently, is headed by Robert B. 
Douglas of Montreal, with James R. 
Weaver as vice chairman. Working 
with them are: Kenneth R. Beardslee of 
Detroit; Wallace E. Carroll of Chi- 
cago; Dwillard J. Davis of Detroit; 
William E. Mahin of Canton; Dr. Daniel 
J. Martin of Houston; Louis Polk of 
Dayton; Joseph Sunnen of St. Louis; 


and G. W. Trichel of Detroit. ASTE 
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FOND DU LAC—Officers and guests at Fond du Lac’s student guidance program 
on May 16 were, from left: Neuman Reque, education chairman; Ed Reed, per- 
sonnel manager of Aluminum Goods Manufacturing Co. who was toastmaster; 
Leyton A. Kirby, first vice chairman; Prof. Richard Sullivan, director of Com- 
merce Dept., University of Wisconsin Extension Div., who was guest speaker; 
William W. Warren, secretary; Alfred E. Beurosse, treasurer; Christ S. Stelios, 
editorial chairman; Martin E. Kozak, second vice chairman; and Henry S. Faith, 


delegate. 


Fond du Lae Host to 120 High School Seniors 


Continuing a favorite annual project, 
Fond du Lac chapter held its tradition- 
al student guidance program on May 16 
in Manitowoc, Wis. Approximately 120 
high school seniors, interested in the 
field of engineering, were guests of the 
chapter for a plant tour and dinner. 

Students came from Appleton, Bril- 
lion, De Pere, Fond du Lac, Green Bay, 
Kaukauna, Kiel, Manitowoc, Menasha, 
Oshkosh, Sheboygan, and Two Rivers. 
Accompanying them were 40 chapter 
members and high school instructors. 

First item on the day’s agenda was 
a tour of the Aluminum Goods Manu- 
facturing Co., followed by a question 
and answer period at the Manitowoc 


Vocational School. William W. Warren, 


Executive Secretary Harry E. Conrad 
and Col. Leslie S. Fletcher, ASTE re- 
search director, provide staff assistance. 

After his appointment as chairman 
of the National Standards Commit- 
tee, John E. Rotchford named Arthur 
E. Crom as vice chairman, and will 
also be assisted by: George F. Bryan 
of Pontiac; Truman Coy of Greater 
Lancaster; Clyde L. Fanning of Sagi- 
naw Valley; F. J. Geoffroy of Denver; 
Louis Jensen of London-St. Thomas; 
Paul Jones, Jr. of Santa Ana Valley; 
Harry J. Moffatt of Louis Joliet; Joe 
Ralph I. Rob- 
Merrimack Valley; Dean 
Saurenman of Houston; Denis L. Swan 
of Windsor; George J. McLaughlin of 
Long Island; 


Penn of Indianapolis; 
bins of 


ex officio; and George M. Hargreaves, 
staff administrator. 


Vice President Goodwin, 


tool engineer and secretary of the Fond 
du Lac chapter, spoke to the students 
on “Values in Tool Engineering.” 

Questions were put by students to 
Carl Jorgensen, tool engineer; Merle 
Hutchins, metallurgist; and Gene De- 
muth, product development manager, 
all of Aluminum Goods Manufacturing 
Co. 

Guest speaker at the dinner was 
Prof. Richard Sullivan, director of the 
Commerce Department, University of 
Wisconsin Extension Division. In his 
talk Prof. Sullivan stressed that while 
the opportunities were unlimited for 
students of engineering who are willing 
to get their hands dirty and burn the 
midnight oil, the choice of engineering 
as a profession should only be made 
after thorough personal evaluation of 
aptitudes, interests and abilities. 

On May 11 Harry Weaver, vice presi- 
dent and director of manufacturing, 
Brillion Iron Works, addressed the 
chapter. He discussed the ‘C’ process 
of making molds and cores for foundry 
use. Christ S. Stelios 


Little Rock Hears 
Die Designing Talk 


Edwin F. Stouten, president of Capi- 
tal Engineering Co., addressed mem- 
bers of the Little Rock chapter on 
April 12. With the use of slides, Mr. 
Stouten disclosed a method of designing 
dies using Barrett Die-Draulic Grip. 
Sidney Barret, owner of Die-Draulic, 
Inc., was present and entered into the 
question and answer period 


Marion F. Harden 
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John X. Ryneska, pictured at left, spoke at the Connecticut 
Day banquet. At his right is ASTE National Director Philip 
Marsilius who was master of ceremonies. 
graph shows an exchange of greetings between, from left, 
Milton Tannenbaum; Mason Whiting, past chairman of Fair- 
field County; National Treasurer Ryneska; and Dr. Harry B. 


The center photo- 


Eighth Annual Connecticut Day Attracts 350 


With Fairfield County 
host, the eighth annual Connecticut 
Tool Engineer Day was held on May 10 
in Stamford. A total of 350 members 
and guests from Fairfield County, Hart- 
ford and New Haven chapters were in 
attendance at Vonderlieth Hall. 

It was an all-day affair starting with 


chapter as 


plant tours in the morning, a technical 
session in the afternoon, a social hour 
in the evening and climaxed by a ban- 
quet. 

During the morning the groups 
visited Electrolux Corp., Pitney-Bowes, 
Inc., Norma Hoffman Bearing Corp., 
Homelite Corp. and Conde Nast. 

The afternoon technical session held 
at Barnes Engineering Co. featured 
demonstrations of the Multra, an auto- 
matic assembly machine; Binotrol, an 
automatic machine tool control; In- 
frared, temperature and radiation in- 


Surface Finish Control 
Is Topic at Montreal 


F. W. Witzke, product supervisor of 
Brush Electronics Co., addressed Mon- 
treal chapter members on “Surface Fin- 
ish Control.” “Surface finish is inher- 
ent on every manufactured product, and 
everyone has the problem,” he pointed 
out, explaining how different finishes 
are produced by various machining 
processes. Automotive engine life has 
been increased by control of surface 
finish. 

The past chairman’s pin was pre- 
sented to Thomas Tracey by Chairman 
J. Harold Currie, and Mr. Tracey 
awarded the service pin and a year’s 
membership in ASTE to Harry Welch. 
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struments; and automatic plant stream 
instrumentation. 

Gene Laistner, chairman of the event 
and chairman of Fairfield County chap- 
ter, introduced National Director Philip 
Marsilius, who in turn introduced the 
guests at the head table. Present were: 
Dr. Harry B. Osborn, Jr., 


past president of the Society; 


immediate 
John X. 
Ryneska, national treasurer; Ray H. 
Morris, past national president; I. F. 
Holland, past national president; and 
Willis Ehrhardt, national director. 
Principal banquet speaker was Past 
President Qsborn. He spoke on the sub- 
ject “Why Good Tool Engineering Is 
Important to Your Business.” 


Russell E. Drescher 


7 
t 
i 


naw: -~ 


Osborn, Jr., immediate past president of ASTE, who was the 
main speaker at the banquet. The view of the head table at 
the right shows Director Marsilius at the mike. Seated next to 
him are Eugene Laistner, chairman of the event as well as 
chairman of Fairfield County; and Warren D. Anderson, works 
manager for Norma-Hoffman Bearings Corp. 


Benton Harbor-St. Joseph 
Hears Lecture on Sound 


Chief production engineer for V-M 
Corp.., Bailey Bi 
members of the 
Joseph chapter on May 10. 


Canfield addressed 
Harbor-St. 
Mr. Can- 
field related the history of sound re- 


Benton 


production from Edison’s idea to to- 
day’s fine systems both in record players 
and tape recorders. 

Bob Williams, liaison engineer for 
sound effects, and Howard Lorenz, de- 
velopment engineer, both of V-M. gave 
demonstrations of stereoptic and or- 
thophonic sound effects. 

Calvin Frappier, chief tool engineer 
at V-M, spoke on tooling, manufa 
turing and assembly of parts for record 
changers and tape recorders. 

Orvis Z. Johnson 
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BENTON HARBOR-ST. JOSEPH—Affiliate membership plaques were presented 


recently to three industrial representatives. 


From left: Robert Potter and Lester 


Tiscornia, Auto Specialties; Chapter Chairman Allan Ashley; Eqalt Rocks, Whirlpool 
Seeger; and Fred Lindenmeyer, emcee at the meeting 
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GOLDEN -GATE—As part of the planned speaking tour, S. E. Beer addresses an 
audience of Golden Gate members on May 16 at the Villa de la Paix. —Frank Pinson 


Speaking Tour Scheduled for 25 Chapters 


Come next November, 25 ASTE chapters will have heard talks by representatives 
of the Monarch Machine Tool Co. The planned speakers tour, arranged by James 
R. Matthew of the National Program Committee, is concentrated, for the most part, 


on the Intermountain Area and West 
Coast chapters. 

On the subject of “Carbide Turning 
for Small and Large Lot Production,” 
Stanley A. Brandenburg, vice president 
of sales at Monarch and Saylor E. Beer, 
general sales manager for Monarch will 
be making the rounds. 

The presentation includes two films, 
one covering four machines for toolroom 
and small-lot production, the other cov- 
ering four machines, tooled and auto- 
mated for large-lot production. Speeds, 
feeds and horsepower are discussed as 
well as an air gage tracer attachment. 

Starting in February, Phoenix and 
Tucson heard the talk on Feb. 13 and 
14, respectively. Potomac and Lansing 
chapters were added to the list in 
March, holding their meetings on March 
l and 12. 

During April six chapters were visited 
including Muncie on April 3, Indian- 
apolis on April 5, Houston on April 10, 
San Antonio on April 11, East Texas on 
April 12, and North Texas on April 13. 


The May calendar listed carbide turn- 
ing talks at Santa Ana Valley on May 1, 
San Fernando Valley on May 2, San 
Gabriel Valley on May 3, San Diego on 
May 8, Los Angeles on May 10, Santa 
Clara Valley on May 15, Golden Gate on 
May 16, Portland, Ore. on May 17, and 
Seattle on May 22 


Still five other chapters were on the 
itinerary for June. Albuquerque was 
listed for June 12, Los Alamos for June 
13, Denver for June 14, Salt Lake City 
for June 15, and Nebraska for June 21. 

Winding up the planned speakers 
tour, St. Louis is scheduled to hear the 


talk on Nov. 1 
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LANSING—S. A. Brandenburg, right, 
was guest technical speaker at the Lan- 
sing chapter in March. Pictured with 
him are officers H. D. Robey and William 
Janetzke —R. J]. Krumrie 


City College Students 
Name New Officers 


Herbert Dubovy was elected chair- 
man of City College of New York 
student chapter at its May 17 meeting. 
Serving with him will be Seymour 
Stergelfest, vice chairman; Dominick 
DeMarco, secretary; John Butz, treas- 
urer: Merrit Nesin and Elliot Kavesh, 
membership chairmen; Sheldon Glick- 
house and Leonard Appel, publicity 
chairmen; M. Hartzman and D. De- 
Marco, technical council representative 
and alternate; Z. Rivlin and M. Nesin, 
Greater New York chapter representa- 
tive and alternate; Leo Greenberg, in- 
dustry liaison. 

On May 10 students heard Greer 
Ellis of Ellis Associates, who had previ- 
ously lectured on brittle coatings in ex- 
perimental stress analysis, discuss the 
subsequent stress determinations with 
strain gages. 

Use of Meehanite Metal in manufac- 
turing was discussed on May 24 by 
Frederick Benz of Meehanite Metal 
Corp., who pointed out that it bridges 
the gap between cast iron and steel. 

Two plant tours were made recently, 
the first to the Brooklyn plant of 
American Machine and Foundry Co., 
where they saw a cigarette-producing 
machine in action, as well as many other 
precision production 
methods. 


machines and 


Hyatt Bearing Div. of General Motors 
Corp. at Harrison, N. J., was the sub- 
ject of the second tour. Highlight of 
the visit was the new high-speed bear- 
ing tester, only one of its kind in the 
country, which determines temperature 
and fatigue characteristics in different 
parts of the bearings. —S. Chesis 


SAN FERNANDO VALLEY—Members of the San Fernando Valley chapter heard 
S. E. Beer of Monarch Machine Tool Co. on May 2. Shown at the meeting are, from 


left: C 


L. Goodspeed, treasurer; A. T. Rando, chairman; Mr. Beer; R. C. Broomell, 
first vice chairman; and J. R. Bethune, second vice chairman. 


—A. J. Soares 
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: NM . 
BALTIMORE — LeRoy Rubright, left, 
retiring chairman of the Baltimore chap- 
ter, presents the service award to George 
Andrews, treasurer, at the installation 
dinner dance. David A. Schrom of the 
National Public Relations Committee in- 
stalled officers 


Project Vanguard Aired 
At Baltimore Meeting 


A glimpse of the future was afforded 
members of the Baltimore chapter when 
they heard a talk by Ray Sipe of Glenn 
L. Martin Co. on May 2. Mr. Sipe, tool 
project manager of Project Vanguard, 
outlined the requirements of the satel- 
lite to be launched by his company on 
specifications by the Naval Research 
Laboratory. 

If the 


launching this tiny 


company is successful in 
diameter 
sphere within its theoretical orbit of 
plus or minus 2 deg, they expect it to 
remain there at least two weeks and 
possibly one year. Not only does the 
company have to launch the satellite 
but prove that it is in its orbit. 


Waldo Womeldor} 


20-in. 


ROCHESTER—Past Chairman William 
B. Kamola presented the President’s 
Award pin to John C. Laurence on 
March 12. Dr. Harry B. Osborn, Jr., 
national president for 1955-56, installed 
new officers and delivered his talk on 
“Induction Heating.” 
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Variety of Programs Highlight 
Recent Chapter Activities 


A very informative talk on tool eco- 
nomics was given 185 Boston chap- 
ter members by Henry D. Sharpe, Jr., 
president of Brown & Sharpe Mfg. Co. 
He discussed equipment evaluation and 
replacement procedures applicable to 
large and small companies. About 35 
“old timers” were present to help cele- 
brate charter member night. 

E. A. March, chief metallurgist of 
Sanderson Halcomb Works of Crucible 
Steel Co. of America, was Calumet 
Area’s speaker on May 14. He ex- 
plained the role of high-speed and su- 
per high-speed steels in modern cutting 
tools. Tom Barber, former National 
Program Committee chairman and past 
chairman of Chicago chapter, was guest 
of honor. 

Canton chapter was visited by the 
DoAll “Civilization through Tools” ex- 
hibit at its joint meeting with ASME 
and ASM. C. G. Schelly, director of the 
Wilkie Foundation, spoke. 

Metal spinning with particular refer- 
ence to aluminum was the topic of 
Chicago’s May 14 meeting. John W. 
Lengbridge. project engineer of Alumi- 
num Goods, Ltd. of Toronto, iold of the 
latest methods of drawing and spinning 
aluminum. 

A tour of Erie Forge and Steel Corp. 
was on Erie chapter’s agenda for May. 
Preceding the tour Harold Myers, di- 
rector of the West Works, outlined the 
plant’s activities. The visitors then in- 
spected the plant, beginning with the 
only open hearth furnace in Erie. 

Fox River Valley members learned 
about hydraulics and its application to 
machine tools at their April meeting. 
David Hutchinson, hydraulic engineer 
with Sundstrand Machine Tool Co., out- 
lined the standard components available 
for various basic circuits. 

Don E. Oberg, general manager of 
Oberg Mfg. Co., presented an interest- 
ing talk on carbide dies, their quality 
and uses to Granite State chapter. 

Hydroforming and hydrospinning 
formed discussed by 
George Beatty of Cincinnati Milling and 
Grinding Machine Co. at Hendrick 
Hudson’s May 16 meeting. The chap- 
ter decided to present a Tool Engineers 
Handbook to an honor graduate of Hud- 
son Valley Technical Institute and also 
to the school library. Members visited 
V & O Press Co. plant on May 5. 

Ray Crawford, winner of the 1955 
Mexican Road Race, and Duane Carter 


shapes were 


of the Automobile Racing Club were 
guest speakers of Indianapolis chapter 
on May 3. Members toured the Na- 
tional Automatic Tool Co. plant at 
Richmond recently. 

Muncie’s May program was on ma- 
chine tool hydraulics, hydraulic pumps 
and valves, with Bert McClenegham, 
Chicago sales manager of the John S. 
Barnes Corp., as speaker. 

TV Sports Announcer Chick Hearn 
and Bob Barnhart, plant manager of 
Russco, Inc., shared the speaking hon- 
ors at Peoria’s ladies night meeting. 

The vast number of uses for alumi- 
num in modern living were explored 
by Frank Norton, assistant industrial 
sales manager of Revere Copper & 
Brass Co. at Riverside’s meeting. 

St. Louis chapter's ladies night fea- 
tured the answer to “What's Beulah up 
to Now?” straight from Miss Beulah 
Schacht of the St. Louis Globe Demo- 
crat. 

Two plant tours have kept Saginaw 
Valley chapter busy recently. On May 
17 175 members visited the Buick Axle 
plant at Flint and heard a talk by Mas- 
ter Mechanic T. R. Timm. Their April 
lt visit was to. the Chevrolet Frame 
and Stamping plant. 

“Extrusions and Their Applications 
to Industry” was the topic of Schuylkill 
Valley chapter’s May 8 meeting, with 
Harold Sproule, project engineer of 
Birdsboro .Foundry & Machine Co., as 
speaker. 

Robert L. Belmont, New England dis- 
trict manager for Bay State Abrasive 
Products Co., discussed “Solving the 
Grinding Wheel Mystery” at a recent 
meeting of Southeastern Massachu- 
setts chapter. 

Tri-Cities met May 17 to hear Harry 
Conn, chief engineer of Scully-Jones & 
Co., discuss the economics of tooling 
and manufacturing. 

Speaker at Wichita’s May 9 meeting 
was Paul E. Lundquist of Struthers 
Wells Corp., who showed a movie illus- 
trating the latest in sheet metal bending 
and processing machines. 

There are not enough technically edu- 
cated men to deal with this new age of 
automatic controls, J. A. Bradner of 
Lees-Bradner told Windsor chapter. 
With preventive maintenance as _ his 
theme, he suggested steps the machine 
tool builder and user could take to re- 
lieve the situation. The April meeting 
was ladies night, with 354 members and 
guests attending. 
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Wentworth Installs 
Officers at Convocation 


Before an assembly of the entire stu- 
dent body of Wentworth Institute, pre- 
sided over by President H. Russell 
Beatty, newly elected officers of the 
Wentworth student chapter were in- 
stalled on May 22. Issuing the oath of 
ofice was John X. Ryneska, national 
treasurer of ASTE. 

Joseph V. D’Avella, chairman of the 
Boston chapter's education committee, 
presented the past chairman’s pin to 
Robert A. Cusson. Mr. Cusson. in turn. 
presented the President’s Service Em- 
blem to Robert Allison. chapter secre- 
tary. 

Highlight of the program was the 
awarding of the Symbolic Keys to the 
winners who had competed in present- 
ing technical talks. The talks were 
given by members and the best three 
were selected by ballot vote as to the 
method of presentation, interest, prepa- 
ration and relationship of the subject 
to tool engineering. 

Winners were: Harry K. Himmel, on 
“Metal Extrusion”’—the gold key; Ed- 
win M. Reed, on “Case Hardening by 
Induction Heating’—the silver key: 
and Lee C. Babb, on “Rolled and 
Formed Threads”—the bronze key. 

Robert A. Cusson 


Talks at Fort Wayne 


Value of the hydraulic duplicating 


lathe as a production tool was described 
to Fort Wayne members by John Hus- 
sey. sales engineer tor American Tool 
Works Co As coffee speaker, Past 
Chairman Josef A. Deck gave an in- 
teresting account of the 1956 conven- 
tion and Exhibition. Russ Snyder 


FORT WAYNE — David Bauer, left, 
chairman of the Fort Wayne education 
committee, gave the chapter’s annual 
presentation of a Tool Engineers Hand- 
book to Douglas Barton, associate pro 
fessor of mechanical engineering and 
faculty advisor for the student chapter 
at Tri State College 
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WENTWORTH INSTITUTE—New officers installed by National Treasurer John X. 
Ryneska are, from left: Harold A. Staples, secretary; George D. Washington, treasurer; 


Robert A. Chagnon, chairman; Charles L. MacPherson, first vice chairman; and Walter 
T. Belcher, second vice chairman. 


SAGINAW VALLEY—Above are of the many students who dropped in at the ASTE 
booth at the General Motors Institute open house May 16, to celebrate the opening 
of the new GM Technical Center. A joint effort of Saginaw Valley’s adult and student 
members, the booth offered a first acquaintance with ASTE to the thousands of high 
school students and members of the general public who attended. 


Ideas Needed! 


A plea for help has been sent out by Book Committee Chair- 
man Francis J. Sehn. His committee has just contracted with 
McGraw-Hill to publish a book on “Planning and Tooling for 
Powder Metal Parts” within one-and-a-half to two years. 

The book is being written right now, and Mr. Sehn asks mem- 
bers with possibly useful ideas, such as designs of tools and 
selection of metal powders, to send them directly to him right 
away at ASTE National Headquarters, 10700 Puritan, Detroit 38, 
Michigan. Credit will be given for usable ideas. 

It will be strictly practical, he emphasized, with the aim 
of serving everyone, not just specialists. 





First meeting of the year for the National Standards Committee was held May 5 at 
the Statler Hotel in Detroit. Main purpose of the session was to acquaint new mem- 
bers with the projects and activities of the Committee. Around the table clockwise 
are: D. L. Swan; G. J. McLaughlin; Paul Jones, Jr.; H. J. Moffatt; Joe Penn; Louis 
Jensen; G. M. Hargreaves, staff administrator; D. F. Saurenman; J. E. Rotchford, 
chairman; A. E. Crom, vice chairman; G. A. Goodwin, Society vice president and 
ex-officio member; R. I. Robbins; F. J. Geoffroy; G. F. Bryan; T. W. Black, assistant 
cditor, THE TOOL ENGINEER; and Truman Coy. 


NEBRASKA—More than 150 persons attended the chapter’s joint meeting with 
ASME and ASQC on April 6, presided over by Chapter Chairman Homer Leymaster. 
Speaker C. G. Schelly, director of the Wilkie Foundation, presented The DoAll Co.’s 
“Civilization through Tools” exhibit.—Walter Larson 


Reinertson Describes New 
Tooling Ideas at Purdue 


New ideas in tooling were discussed 
by J. R. Reinertson, general manager 
of J. R. Reinertson & Co., at the April 
12 meeting of Purdue University stu- 
dent chapter. 

He described a new coolant, a mist 
that makes the workpiece cooler after 
machining than before, and several new 


gaging methods. R. L. Burge 


London-St. Thomas Ladies 
Night Draws Record Crowd 


London-St. Thomas chapter’s annual 
ladies night at the Town and Country 
Club, St. Thomas, drew a record at- 
tendance of 220 members and guests 
who came from as far away as Windsor, 
Sarnia and Hamilton. Lou Jensen acted 
as master of ceremonies, and dancing 
was to the music of Don Downs and 
Richard J. Merrio‘t 


his orchestra. 
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Twin. States Hears 
Quality Analysis Talk 


Twin States chapter’s April meeting 
was a joint affair with Burlington chap- 
ter of ASQC. J. B. Pringle, staff engi- 
neer for quality assurance of Bell Tele- 
phone of Canada, spoke on quality 
analysis. 

Jan Cameron, past chairman and na- 
tional delegate, reported on the national 
ASTE meeting. 

J. C. Dixon, engineer with Pratt & 
Whitney, gave a brief history of his 
company’s contribution to precision 
measuring and size standards at the 
March meeting. Officers were installed 
by Wilbur Handy, first chairman of 
Twin States chapter. 

V.W. Erickson 


Buffalo-Niagara Hears 
Rocket Research Engineer 


Rudolf Reichel, rocket research en- 
gineer for Bell Aircraft Corp., was the 
guest speaker at Buffalo-Niagara Fron- 
tier’s May 10 chapter meeting. He dis- 
cussed rockets, fuels and functions and 
showed a film on the Bell X-1A, which 
exceeded 2.5 Mach. 

The April meeting saw Edward Kib- 
bitt address the group on “Oxide Tool- 
ing for the Future.” Field sales mana- 
ger for Stupakoff Div. of Carborundum 
Co. discussed the use of Stupalox, a 
high-strength oxide cutting tool. 

James Horne, ASTE national direc- 
tor, installed new officers of the chap- 
ter at a March ladies’ night. 

George 1. Gasior 


SAN GABRIEL VALLEY—Honored guests at the April meeting were these officers 
of neighboring Long Beach chapter, shown with Host Chairman Lincoln Mager: seated 
from left, Ray Gariss, chairman; Mr. Mager; and Larry Pomerantz, delegate. Stand- 
ing are C. W. Ward, second vice chairman; Jack B. Irby, secretary; and J. H. 
Medford, first vice chairman. C. P. McShane, metallurgist of Crucible Steel Co., spoke 
on selection and heat treatment of tool steels—Lincoln Mager 


The Tool Engineer 





Hear Discussion of 
Electrical Contacts 


Erle I. Shobert II, 
search and engineering, Carbon Div., 
Stackpole Carbon Co., spoke at North- 
western Pennsylveuia chapter’s May 5 


manager of re- 


meeting. He described electrical con- 
tacts, their applications and the various 
materials used in their composition. 
Cominittee chairmen for the coming 
year were announced, 

In April members heard an illustrated 
talk on laminated plastic by David Gar- 
rison, sales engineer with Synthane 
Corp. Delegate Ken Stoll reported on 
his visit to the National Convention and 


H. D. Losey 


Exposition 


TUCSON—Speaker at Tucson chapter’s 
May technical meeting was Harry E. 
Rives, left, owner of Lee Engineering Co. 
and field engineer for The Bellows Co., 
shown with First Vice Chairman Lester 
Detterback. In April Charles Becker, 
chief engineer of New Departure Div. of 
General Motors, spoke on “Application 
of New Departure Bearings to Machine 
Tools.”—C. J. Doubek 


KANSAS CITY—Chapter committee chairmen for the coming year are, from left: 
standing, Ivan J. Nelson, public relations; Ray A. Mueller, membership; Richard W. 
Corless, education; Don W. Hill, book; and Lewis F. Alley, editorial. Sitting are 
Harold W. Buddenbohm, constitution and bylaws; Merlin Grundy, professional engi- 
neering; Paul W. Arnold, standards; and Gay J. Schroer, program.—L. F. Alley 
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PORTLAND, ME.—In a contest open to senior high school students in vocational and 
industrial art courses, members of Portland, Me. chapter spent a total of 200 man- 
hours composing, editing and preparing material for written and oral tests. In the 
competition sponsored by the Maine Apprentices Council, Portland chapter supervised 
three divisions—vocational machinist, industrial arts machinist and industrial art draft 
ing. In addition to trophies from the Maine Apprentices Council, winners received 
machinery handbooks from the chapter. In the front row are Winners Barry Megquier, 
Richard Mosier and John Gay. In the second row are H. L. Ridlon, committee chair- 
man; Thomas Holman; John Pierce; and George Tetreault. In the third row are R. H. 
Toms; Parker Stone; R. P. Chaplin; J. H. Gallant; Henry Jolin; and E. O. Bibber. 


Vocational Class Guests 
of Central Pennsylvania 


Forty-five members of the senior vo- 


Australians Note! 
Any tool engineers located in 
Australia who are interested in 
ASTE asked to 
please contact H. A. Colton, 6 
Robinson St., East Lindfield, Syd- 


ney, Aus. 


activities are cation class of The Scotland School for 
Veterans’ Children, their superintend- 
ent, Dr. Williard Stevens, and two 
instructors, C. A. Goldstrom and Ross 
Minor, were guests of the Central 
Pennsylvania chapter on April 5. 

They assembled at the York Plant of 
the Caterpillar Tractor Co. for a com- 
plete tour of the installation. 

Dinner was served in the Caterpillar 
cafeteria and the group reassembled in 
the auditorium to hear Dr. John C. 
Albohm, superintendent of York City 
Schools, on the subject “People and 
These Changing Times.” 

At the conclusion of the program, 
Central Pennsylvania chapter went on 
the air over station WNOW-TV for a 
half-hour in a program entitled “What 
and Who Are Tool Engineers?” David 
Schrom, past chairman of the chapter 
and currently vice chairman of the Na- 
tional Public Relations Committee, ob- 
tained the TV time, organized the pro- 
gram and acted as moderator. 


—Paul F. Leese 





DAYTON—Shown with 1956-57 Chapter Chairman Francis Heberling at Dayton’s 
annual executive and past chairman night are three national dignitaries, from left: 
Vice President George A. Goodwin; Immediate Past President Harry B. Osborn, Jr.; 
Mr. Heberling; and President Howard C. McMillen. More than 40 executives of local 
industries were present, and color movies of a big game expedition in Africa were 


shown by James Monesmith.—Bob Bleicher 


LEHIGH VALLEY—Cutting the chap- 
ter’s sixth anniversary cake are Thomas 
J. Donovan, Jr., former national vice 
president and director; Ralph Mueller, 
retiring chairman; and Vincent Scalese 
new chairman. 

—Chauncey R. Kay 


Die Casting Discussed 
At Santa Clara Valley 


Members and guests of the Santa 
Clara Valley chapter were addressed by 
a three-member panel from Western 
Die Casting Co. recently. R. H. Over- 
shiner, sales engineer; F. K. Harten- 
stein, vice president of sales; and Ken 
Van Woert, supervisor of die design 
and finishing, were members of the 
panel. 

A film, “Die Casting—How Else 
Would You Do It?” was also on the 
agenda. The men gave the history, 
aims and goals of the American Die 
Casting Institute and went into matters 
of tolerance and design. Program chair- 
man for the evening was J. S. Burnett. 

R. Wellington Madsen 
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Monadnock, Twin States 
Members Tour Plant 


A tour of Kingsbury Machine Tool 
Corp. was featured at Monadnock chap- 
ters joint meeting with Twin States 
chapter on May 17. Kingsbury Presi- 
dent Gunnar Swahnberg greeted the 165 
members, and Sales Manager Robert B. 
Vaughan recounted the firm’s history 
and listed the wide variety of products 
that its machines help to manufacture. 

Twin States Chairman Harold Noyes 
announced plans for a membership 
drive during the summer and early fall. 

David A. Piper and 
Virgil W. Erickson 


Racine Hears Story 


Of Cemented Oxides 


Racine chapter’s topic for May was 
cemented oxides, discussed by Harry H. 
Jason, supervisor of the midwestern 
district office of Carboloy Dept. of Gen- 
eral Electric Co. His talk dealt with 
their history, physical characteristics, 
latest developments and expected uses. 

Education Chairman George Strom- 
Ronald Hart 


would again be sponsored as the chap- 


beck announced that 


ter’s scholarship winner because of his 
excellent record at Milwaukee School 
of Engineering. 

Racine’s 28-page revised chapter bul- 
letin, first published in February, offers 
greater coverage of ASTE activities and 
features “Bull of the Woods” cartoons 
as well as new advertising layouts. 
Chiefly responsible for the change were 
1955-56 Chairman Robert Freres, Editor 
Ray F. Knapp and other chapter ofh- 
cers. {lvin J. Michna 


California Polytech 
Officers Are Elected 


New officers of California State Poly- 
technic College student chapter, elected 
in May and installed at the June 
meeting, are Jay K. Beard, chairman; 
John F. 
Harold A. Cantrill, second vice chair- 
man; Neal E. Philbrick, secretary; and 
Rene V. Denuit, treasurer. 
Machinability Com- 
G. O. Mur- 
rel of Carboloy Dept. of General Elec- 
tric Co. 


Wilkin, first vice. chairman: 


The Carboloy 
puter was demonstrated by 


Jay K. Beard 


MUNCIE—Ten boys from Muncie Trade School were taken to the Purdue on-campus 
conference by officials of Muncie chapter with all expenses paid. In the first row are 
John Scheerer, trade school superintendent; Vynul Eley, past chairman; Richard Lake; 
Clifford Link; Terry Barlow; and Larry Spangler. In the second row are: Frederick 
Burk, instructor; Ronald Caine; David Satterfield; Wayne Wilkerson; Clark Spangler; 
secretary; and Milton Lotz. In the top row are: Don Wedlick, chapter chairman; 
Max Werking; Don Satterfield; Paul Rhoades; James Duke; Clay Moody; and Lester 
Lotz, second vice chairman—Arthur F. Kurtz 


The Tool Engineer 





Educational Lecture 
Series at New Haven 


During March, New Haven chapter 
sponsored a series of three educational 
lectures arranged by Dr. Stanley F. 
Reiter, education committee chairman. 
The first evening’s speakers were John 
S. Brozek, superintendent of the tool- 
ing and Maintenance division, Sargent 
& Co.. and Albert T. Morton, foreman 
of the company’s tool and die depart- 
ment. In the second lecture Richard 
F. Moore, president of Moore Special 
Tool Co., discussed jig boring and 
grinding. At the third meeting Herbert 
Jahn of the B. Jahn Co. spoke on deep 
drawing in progressive dies. 

Multiple spindle drilling machines 
which use up to 550 spindles at one 
time were described at the April meet- 
ing. The technical speaker was Frank 
Zagar of Zagar Tool Co. 

A panel discussion on tool and die 
estimating was featured at the regular 
March meeting. Taking part were John 
C. Dixon, machine sales engineer of 
Pratt & Whitney; Robert Burgess. chief 
engineer of Greist Mfg. Co.; Jesse Bar- 
rett, superintendent of the button and 
fastener division. Scoville Mfg. Co., and 
Mr. Jahn. 
Silas W. Becroft 


from left: Prof. 


Lester V. Colwell, secretary; Dave L. Peterson, first vice chairman; Hector C. Haas 
chairman; Lambert H. Fleming, delegate; Ira L. Montague, second vice chairman; 
and Laurence Charnitsky, treasurer.—F. R. Boston 


Portland, Ore. Members 
Hear about Solar Batteries 


\ recent meeting of the Portland. 
Ore. chapter featured a talk by C. E. 
Mr. Sea- 


vey. field and experimental engineer 


Seavey on “Solar Batteries.” 


with Pacific Telephone and Telegraph 
Co., lectured members and their wives 
Following the talk. 


the group toured the company’s long 


on ladies night. 


distance facilities. 
Walter Brenneke 


TWIN CITIES—Elected committee chairmen of Twin Cities chapter for 1956-57 are 
these men. From left they are: Arthur Stockwell, program; Robert R. Wressell, mem- 
bership; Harland Benson, standards; George A. Minarik, accommodations; Harold 
Dennstedt, public relations; Frank Liljemark, education; Clifford P. Gaudette, edi- 
torial; Robert Anderson, advertising; Alf Eids Voog, professional engineering; William 
Kotz, advertising; and Russell W. Waldo, education. Not pictured are Norris Nelson, 
handbook; and Felix Mertesdorf, professional engineering.—C. P. Gaudette 


Niagara District Tours 
McKinnon’s Delco Plant 


A tour of Plant #1, Delco Div. of 
McKinnon Industries, Ltd., on May 3 
gave Niagara District members a chance 
to see the manufacturing and assembly 
of shock absorbers, voltage regulators, 
generators, car radios and many other 
Plant Supervisor Walter Ham- 
bly supplied answers to the many ques- 


items. 


tions directed at him during the tour. 


F. W. Bird 
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Long Island Learns of 
Basic Optical Devices 
Characteristics and applications of 
the basic optical devices were described 
at Long Island chapter’s May meeting. 


Johns H. C. 


neer at 


Steele, optical tooling engi- 
American Bosch-Arma Corp.. 
discussed the alignment telescope, pre- 
cision level, collimator. optical square 
and many unusual! applications outside 
the normal field of aircraft tooling. 


Robert W. Bradshau 


Cable Plant Toured 
By Syracuse Members 


Syracuse 


Mohawk 


Valley members on May 8 for a visit 


chapter joined 
to the Porter Cable Co. plant, with 175 
members making the tour. 

Many past 


chairmen of Syracuse 


chapter joined current members to 
celebrate past chairmen’s night on Ap 
ril 10. 

At the technical session screw ma- 
chine tooling was described by Edward 
P. Ranney, sales engineer for National 
Acme Co. 

Metal cutting. cutting fluids and ra- 
dioactive cutting tools were discussed 
by Eugene Merchant, assistant director 
of research at Cincinnati Milling & 
Grinding Machine Co. at the March 
As coffee speaker, Capt. Don 
ald Bouck explained eastern coastal air 


Paul H. Hansel 


meeting. 


defenses. 


Long Beach Chapter 
Thanks Local Educators 


Chairman Raymond E. 


Gariss made 
awards to five local educators for their 
assistance to the chapter in its ambi 
tious education program. Dean J. f 
Hollingsworth of Long Beach City Col- 
lege received an associate membership 
for his invaluable aid in establishing a 
tool engineering course at his school 

\ certificate of appreciation went to 
Douglas A. Newcomb 


of schools, Long Beach, for his assist 


superintendent 


ance in establishing a tool engineering 
course in the school system. He also 
received a Tool Engineers Handbook 
for the Long Beach Teachers Library 

Certificates of recognition and sub 
scriptions to THe Toor ENGINEER mag 
azine went to John W. Wilson, prin 
cipal of Jordan High School; Neil W 
Phillips, Jr.. principal of Polytechni 
High School: end to Eaton O. Bemis 
principal of Woodrow Wilson Hig 


School. Gene Sissor 
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HOUSTON—Executive committee for the Houston chapter consists of: front row, 
from left, Paul Brainard, convention committee chairman; Paul Langdale, first vice 
chairman; S. E. Rees, second vice chairman; John Bailleres, chairman; C. K. Hay, 
secretary; Harry Betts, treasurer; and H. E. Collins, national ASTE vice president. 
The back row includes: Virgil Ferguson, co-chairman of standards; John S. Beman, 
public relations chairman; Irvin Haddon, entertainment chairman; Homer Briggs, past 
chairman of the chapter; W. E. Burndrett, program chairman; Howard Selby, educa- 
tion chairman; Gus Huge, industrial relations chairman; George Bo Linn, editorial 
chairman; J. W. Hindman, delegate; and Dean Saurenman, standards chairman. 


ROCKFORD—Three 


high school students walked off with the honors in Rockford 


chapter’s annual mechanical drawing contest. Awards were made to the winners at 
the May 10 meeting. Shown, from left, are: Al Rinaldi, grand prize winner of West 
High School; Jerry Hille of Freeport High School; Marty Lundquist of East Rockford 
High School; and Education Chairman Lester Teachout. 


Harry Conn Addresses 
Toledo Chapter Members 


Chief engineer for Scully-Jones & 
Co., Harry Conn spoke to 75 members 
of the Toledo chapter on May 9. Sub- 
ject of his talk was “Tooling for Auto- 
mation,” in which he stressed the im- 
portance of minimizing down time on 
automated machinery. As a_ solution 
he recommended use of standby tools 
in readily interchangeable precision 
holders. Judge Harvey Straub, coffee 
speaker, entertained the group with 
post-election day humor. 


Robert S. Bollin 
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Rockford Awards Prizes 
To Student Contestants 


Rockford’s education committee pre- 
sented awards May 10 to high school 
students who won in its annual me- 
chanical drawing contest. Grand prize 
winner was Al Rinaldi from Rockford 
West. Other winners was Jerry Hille 
and Marty Lundquist. 

The technical portion of the meeting 
brought C. H. Good before the members 
to discuss basics of surface finishing. 
Mr. Good is application engineer with 
Micrometrical Manufacturing Co. 


L. E. Geiger 
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Positions Available 


SALES ENGINEERS AND DEVELOP- 
MENT ENGINEERS—long established 
Central New England machine tool 
manufacturer has openings for sales 
proposal and development engineers. 
Sound opportunities for men with en- 
gineering background experienced in 
machine tools or closely allied fields. 
Salaries open; advancement dependent 
on demonstrated ability. Liberal vaca- 
tion and benefit program provided. For 
further information, send complete de- 
tails of background to Box 063, News 
Department, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich. 


OPERATIONS MANAGER—for heavy 
auto body die shop. Must be top 
executive. Age 40-48. Salary open. 
State age, experience and education. 
Replies will be treated in strict confi- 
dence. Write to Box 079, News De- 
partment, The Tool Engineer, Detroit 
38, Mich. 


Position Wanted 


HARD WORKING ASTE MEMBER— 
offering 15 years sales experience in 
tools and abrasives to a reputable 
manufacturer of perishable tools in- 
terested in an aggressive sales pro- 
gram in the Pacific Northwest. Best 
of references. Write to Box 078, News 
Department, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich. 


High School Education 
Awards Made by Lansing 


Lansing chapter's May 14 meeting 
was highlighted by the announcement 


School Education 


Schenck Goebel 


Awards of $100 each will go to Dale R. 
Goebel of Everett High School and Jack 
Lee Schenck of J. W. Sexton High 
School in Lansing. 

The relatively new field of ultrasonic 
machining came up for discussion by 
Ralph M. Moschella, manager of sonic 
products industrial equipment sales of 
Raytheon Mfg. Co. 

About 50 members traveled by bus 
to the new General Motors Technical 
Center on June 1. R. J. Krumrie 
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C. M. Beach Speaks 


To Dayton Members 


Using Walt Disney-like caricatures, 
Carl M. Beach presented a talk on 
machine tool replacement for the mem- 
bers of Dayton chapter on April 9. 
Mr. Beach, vice president of Cincinnati 
Milling Machine Co., showed the audi- 
ence of 81 at Suttmillers Restaurant 
how obsolescent machine tools waste 
money. 

Spark gap tracer control for machine 
tool applications was the subject of 
the Dayton chapter's March meeting. 
The technical lecture was delivered by 
Edward Kirkham of Pratt & Whitney 
Co., Ine. Robert Bleicher 


PONTIAC—First Vice Chairman James 
H. Elliot, left, Speaker Russel F. Holmes, 
standards engineer with AC Spark Plug 
Div. of General Motors, and Chairman 
Andrew E. Forster display the unified 
and American screw thread standard and 
also the screw thread section of the SAE 
drafting section.—C. E. King 


SANTA CLARA VALLEY—Pictured at a recent meeting of the Santa Clara Valley 


CENTRAL PENNSYLVANIA—Panelists from Central Pennsylvania chapter who 
appeared on a half-hour television show entitled “What and Who Are Tool Engineers,” 
are from left: A. E. Linden, assistant manager of manufacturing, Caterpillar Tractor 
Co., membership chairman; J. G. Williams, owner of Williams Tool Co., first vice 
chairman; D. A. Schrom, plant superintendent, Commercial Div., York Corp., past 
chairman and vice chairman of the National ASTE Public Relations Committee, who 
acted as moderator; E. T. Wenrich, industrial engineer, York Corp., chairman; B. C. 
Stambaugh, president and treasurer of Hanover Tool Co., past chairman; and E. J. 
Haverstock, manufacturing engineer, Commercial Div., York Corp., program chairman. 


Kerr Speaks at Binghamton 
T. A. Kerr of Aircraft Marine Prod- 


ucts, Inc. discussed electric terminals 
and connectors at Binghamton chap- 
ter’s May 2 meeting. Films were shown 
on the use of the high-speed camera in 
detecting and solving form die prob- 
lems. Glyn Williams 


Multiple-Spindle 
Drilling Discussed 
Multiple-spindle drilling, reaming 
and tapping operations were discussed 
by President Frank Zagar of Zagar Tool 
Co. at the May meeting of the Northern 
Massachusetts chapter. The Gardner 
Junior High School Band. directed by 
Miss Louise Livingston, gave a concert 
before the meeting. 


Herman A. Wojdylak 


chapter are, from left: William T. Wright, chapter chairman; Jack Pangburn, twice 


chairman of Binghamton chapter; Phil Taylor, past chairman of Binghamton chapter; 


and Frank Menard, national delegate. Messrs. Pangburn and Taylor transferred to the 


new IBM plant in San Jose, Calif. 
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GREATER LANCASTER—Speakers at 
the Greater Lancaster April 10 meeting 
were: Edward E. Hopper of The Cross 
Co., left; and Edward Forth of DeWalt, 
Inc., subsidiary of American Machine & 
Foundry Corp. 


Lima Scholarship 
Goes to MIT Student 


\ scholarship was awarded by Lima 
chapter to Carl D. Steuber of Cold- 
water, Ohio, a student at Massachusetts 
Institute of Technology. 

At the May meeting William McKin- 
sey, Jr., manager of the parts handling 
department of Syntron Co., discussed 
the theory and practical application of 
vibratory bowl feeders for small parts. 
\s a demonstration he had two small 
bowls in actual operation. The annual 
golf stag party was held June 9 at Lost 
Creek Golf Course. 

“Selection of Special Machinery” 
was the April topic of Edward E. Hop- 
per. sales engineer of The Cross Co 
He described machines which drill, 
ream, bore and tap automatically. Mem 
bers toured the Goodyear Rubber Co 
plant at St. Marys. Ohio, recently. 

George lohoske 
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LOS ANGELES—‘Family Night” for the Los Angeles chapter meant an enlightening 
tour of the new Police Administration Building and facilities in downtown Los Angeles. 
Policewoman June Candland conducts a group through the modern $7-million-dollar 
law enforcement center 


SANTA ANA VALLEY—Wayne Ewing, right, national ASTE vice president, pre- 
sented three educators with awards from the Santa Ana Valley chapter for their 
efforts in fostering the study of tool engineering. They are, from left: E. Saferite 
of Fullerton Junior College, Mr. Rockey of Orange Coast College and H. Mooma 
f Santa Ana Junior College. Awards were one year’s subscription to THE TOOL 
ENGINEER, the Too/ Engineers Handbook and the Die Design Handbook. 


BALTIMORE—Executives of the Baltimore chapter include, seated, from left: Louis 
Grill, standards chairman; Andrew Jones, advisory council; Donald R. Dorf, program 
chairman; and Waldo Womeldorf, program chairman. Standing are: John F. Murphy, 
membership; Neil Heller, membership; James J. Fitch, entertainment chairman; 
Robert S. Smith, constitution and bylaws chairman; and Roy Pyrene, chairman. 

—Waldo Womeldort 


Lawrence Tech Members 
Hear Carbide History 


History of carbides, ball milling and 
pressing of tungsten carbide were de- 
scribed to Lawrence Institute of Tech- 
nology student chapter members at their 
May 2 meeting. With the aid of a 
movie, Larry Gault, assistant to the 
president of Wesson Co., discussed pre- 
sintering, cutting and shaping and sin- 
tering operations involved in the manu- 
facture of tungsten carbide for cutting 
tools and tips. 

Special guests included Leonard Lov- 
ings, Detroit chapter chairman, and 
Kenneth Kuhn, education chairman. 
Mr. Lovings congratulated them on be- 
ing the third largest student chapter, 
with 80 members. Ken Kuhn 


Dr. J. C. Hamaker, Jr. 
Talks to Hamilton 


Manager of the research department, 
Vanadium Alloys, Latrobe, Pa., Dr. J. 
C. Hamaker, Jr.. spoke before members 
of the Hamilton chapter on March 9. 
His subject was “Cutting Tool Mate- 
rials and Heat Treating.” 

Another highlight of the program 
was installation of new officers carried 
out by George Churchill, past chairman 
and member of the National Member- 
ship Committee. New Chairman J. 
Sheldon was presented with an en- 
graved gavel on behalf of Delta Sec- 
ondary School in Hamilton. 

On the subject “Economics of Tool- 
ing and Manufacturing,” Harry Conn 
addressed members of the Hamilton 
chapter on May 11. Mr. Conn who is 
chief engineer for Scully-Jones & Co., 
described the science of spending 
money, pointing out that in each plant 
there are three factors which govern 
economics—quantity, quality or toler- 
ances, and method. 

During April Hamilton chapter held 
its annual ladies night which was at- 
tended by 320. Entertainment was by 
the International Harvester male chor- 
us 


Russell Wilson and W. A. Marcellus 


Springfield, Ohio Group 
Tours Frigidaire Plant 


Highlights of Springfield, Ohio, chap- 
ter’s March meeting were installation 
of officers and a tour of the Moraine 
City plant of Frigidaire Div. of Gen- 
eral Motors. The installation was con- 
ducted by George A. Goodwin, national 
ASTE director. 

Sam Alspaugh, master mechanic for 
Frigidaire, spoke on tooling for difh- 
cult parts. Kenneth W. Keller 
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Portland, Me. Chapter 
Visits Local Company 


Members of Portland. Me. chapter 
visited Hyde Windlass Co. on May 11 
for a view of manufacturing steps of 
precision marine machinery. They saw 
everything from pattern shop to assem- 
bly floor, then heard a talk by Ned 
Andrews, plant superintendent. Henry 
B. Hagman. electrical engineer for Syl- 
vania Co.. also gave an informal talk 
on the future of electronics. 


Joseph H. Gallant 


Hydro-Electric Dam 
Construction Discussed 


Frank E. 


foundation engineer, was Little Rhody 


Fahlquist, geologist and 


chapter's May technical speaker. Draw 
ing from his personal experience, he 
discussed construction of hydro-electri 
dams and other lease engineering in 
Africa, lran and South America. 

About 20 Little Rhody members at- 
tended the ASTE Regional Conference 
in Worcester on April 30. 

Richard Kilbane 


Speaks on Metal Pressing 


“Metal Pressing” was the technical 
subject of Gordon Sommer. chief de- 
velopment engineer of Clearing Ma- 
chine Co., at Muskegon « hapter’s May 8 
meeting. Various phases of the latest 
developments in automation of large 
press operations were illustrated by Mr. 
Sommers 


Jack Jilek 


Se > 


SOUTH BEND—Harry Hartz, one time champion of the Indianapolis “500” classic, 
displays a souvenir picture of the race to members of the South Bend chapter. As 
guest speaker he told much of the colorful 
From left are: Tom Douthart, Otto Schaffer, Mr. Hartz, E 
Berker and Paul Roberts.—Harold I]. Housewerth 
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PATERSON—As guest of honor at “Tom Donovan Night,” Former National Director 
Thomas J. Donovan receives a plaque for his outstanding efforts and guidance in 
chartering and helping to organize Paterson chapter. From left are: Alex MacIntosh; 
Frank Rizzuto, second vice chairman; Sam Boyer, past chairman of Philadelphia 
chapter; Charles Bazaz, Paterson’s first chairman, presenting the plaque; Robert Neeb, 
first vice chairman; George Fleming, chairman; Mr. Donovan; William Aucamp, treas 
urer; and Conrad Corsini, delegate. Awards presented that night included: outstanding 
service award to Program Chairman Bruno Marsilio; Tool Engineers Handbook to Tom 
Messineo; and past chairman’s pin to Park Groff, Jr.—Charles Bazaz 


Aid to 
Automation 


Cincinnati Hears Report, Air Power Seen 


Installs New Officers Low-Cost 

The chairman’s report to the chapter, “Air Power—Key to Low-Cost Auto- 
installation of new officers and a tech- mation” was the topic of Milwaukee 
nical program on 


lighted 


hydraulics high- 
March 
meeting. Tool Div., Aro Equipment Corp., as 

“Hydraulics as Applied to Industrial 


chapter's May meeting, with Gene R. 
Cincinnati chapter's Voight, assistant sales manager of Air 
speaker. He outlined the development 
Machinery” was the topic of E. O and uses of air power tools and their 
Clark, industrial product sales manager 
of Vickers, Inc 
ent applications of simple and complex 


hydraulics in machine tools. A color 


advantages in controlling feeds and 


who traced the differ- speeds. 


Don Anderson, Aro’s Milwaukee rep 
resentative. demonstrated the use of 
bauxite. produced by the Par-A-Matic 
\lumina Corp. of Canada, 


Voler A. Duff, Jr. 


movie on drill head for drilling and 
Dominion 


tapping. 
was shown Atomic energy was discussed in April 
by Malcolm F. Judkins. manager of the 
New Products Div.. Firth Sterling. Inc.. 
who answered many questions about 
atomic masses and metals used in con 
unction to provide protection 

Walter Behrend 


Ladies Night Dinner 
At Grand River Valley 


More than 250 members and guests 


of Grand River Valley chapter gathered 
at Leisure Lodge for the annual ladies 
night dinner, with visitors present from 
Brantford, Hamilton, Windsor and St 
Catharines. 

Chairman Clayt Henderson presented 
J. Strite with his past chairman’s pin 
and introduced the guests of honor, in 
cluding the chapter's charter chairman 


Harry H. Whitehall 


history of the track, cars and drivers 
James Nelson, John 


Grant Alpine 





members 
on the 


National Vice President H. E. Collins 
has been appointed manager of overseas 
manufacturing operations for Hughes 
Tool Co., Houston, Texas. He was also 
named director of Hughes Tool Co., 
Ltd., United Kingdom. 

Grant Wilcox of Detroit chapter is 
now associated with Ross Operating 
Valve Co. as plant manager. 

Clyde T. Mooney, who was chairman 
of Detroit chapter in 1942, has joined 
Engineering Service, Inc., of America 
as president and general manager. He 
was formerly vice president and gener- 
al manager of Pioneer Engineering Co. 

Joseph J. Balciunas, 1955-56 chair- 
man of Hartford chapter, has been 
named manager of the R. T. Palmer Co., 
Ine. 

W. E. Brainard of Los Angeles chap- 
ter has been appointed chief engineer 
of the Aireraft Machine Tool Div. of 
Kearney & Trecker Corp. 

Union Twist Drill Co. has announced 
the appointment of Martin C. Butters 
of Northern Massachusetts chapter as 
general manager of Butterfield Div. at 
Derby Line, Vt., and Rock Island, 
Quebec. 

A member of Cleveland chapter, J. H. 
Sacash of Bedford, Ohio, has formed 
his own company, Sacash Spring Engi- 
neering Co. 

A tool engineer with Onsrud Cutter 
Mfg. Co., E. R. Johnson has become a 
registered professional engineer. He is 
a member of Chicago chapter. 

Jones & Lamson Machine Co. has 
announced appointments of two Twin 
States chapter members. John E. Bar- 
bier, former manager of the thread tool 
division, has been named to the newly 
created post of manager of engineering, 
and W. F. Couts, former sales manager 
of the thread tool division, is now man- 
ager. 

Jack Grundy of Houston chapter 
has been named factory manager for 
Reed Roller Bit Co., an oil well drilling 
firm. 

New manager of the gage inspection 
department at IBM’s Endicott plant is 
William A. Allen of Binghamton chap- 
ter 

A San Antonio chapter member, 
James B. Frix, has become a registered 
professional engineer in Texas. He is 
area engineer with the Corps of Engi- 
neers, Fort Worth District 

Reorganization and future expansion 
of Empire Tool Engineering Co. is an- 
nounced by F. L. Ballentine and Ed- 
ward T. Rogers, who formed the com- 
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pany early this year. Both members of 
Tucson chapter, Mr. Ballentine is vice 
president and Mr. Rogers is secretary- 
treasurer. 

James Y. Scott of Springfield, Mass.. 
chapter, has resigned as president and 
director of Van Norman Industries, Inc. 
The firm also announces appointment 
of Paul C. Eberhardt of Paterson 
chapter as assistant to the president for 
manufacturing and research. 

Howard W. Arnold, a member of 
Calumet Area chapter, is now manager 
of distributor sales for Carboloy Dept. 
of General Electric Co. in Detroit. 

Merit Machinery. Inc., has made 
Donald J. Beecher, Erie chapter mem- 
ber, its representative in Erie and north- 
ern Pennsylvania. 

Two ASTE members have recently 
been promoted by Universal-Cyclops 
Steel Corp. C. Clement English of 
Dayton chapter is now manager of high 
temperature metal sales, and Walter E. 
Baker, Jr., of Pittsburgh chapter will 
be the company’s Pittsburgh sales man- 
ager. 

Robert W. Miller of Cincinnati chap- 
ter, member of the National Member- 
ship Committee, has become associated 
with the Process Machinery Div. of 
Cincinnati Milling Machine Co. 

A member of the National Research 
Fund Committee, G. W. Trichel has 
been named president of Amplex Div. of 
Chrysler Corp. 

Columbia Tool Steel Co. has ap- 
pointed Jess N. McCombe of Chicago 
chapter district sales manager of the 
Milwaukee branch for the Wisconsin 
territory. 

Caterpillar Tractor Co. has named 
William F. Salter of Louis Joliet chap- 
ter to be general foreman of tool control 
at its Glasgow, Scotland plant. 

Formation of Graphic Engineering 
& Sales, Inc. has been announced by 
Donald D. Welbaum, president and 
general manager. He was chairman of 
Fort Wayne chapter in 1953-54. 

Robert L. Spitler of Fort Wayne 
chapter has been named manager of the 
*manufacturing section of General Elec- 
tric Co.'s newly formed gear motor and 
transmission components department. 

Clearing Machine Corp., a division 
of U. S. Industries. Inc., has appointed 
Earl R. Dew of Toledo chapter as its 
sales representative for the Toledo ter- 
ritory. 

Walter J. Mollenauer of Pittsburgh 
chapter has joined the administrative 
sales staff of Vulcan Crucible Steel Div.. 


H. K. Porter Co., Inc. Lester C. Hill, 
also a Pittsburgh chapter member, has 
been promoted to general sales manager 
of Vulcan. 

Edward J. Novack, Detroit chapter 
member, has been appointed special 
representative to machine tool builders 
for Kennametal, Inc. 

A Fairfield County chapter member, 
Merton C. Grilley has been named 
vice president of The Producto Machine 
Co. 

Appointment of Frank W. Jenkin- 
son, Cleveland chapter member, as 
Cleveland district manager has been 
announced by Adamas Carbide Corp. 

What is believed to be the world’s 
first sectional tubeless auto tire has been 
invented by Samuel C. Pellegrino of 
Buffalo-Niagara chapter. The tire is 
now undergoing final laboratory testing 
before being introduced to the public. 
Designed as a safe high-speed tire, it 
has 12 separate sections and can be re- 
paired easily without use of a jack. 

Norton Co. has announced the retire- 
ment of Arthur L. Rakestraw, its Chi- 


cago field engineer and member of 


Evanston chapter, after 28 years with 
Another ASTE member, 
Robert P. Cooper of Los Angeles chap- 
ter, has been named abrasive engineet 
by Norton. 


[wo Little Rhody chapter members 


the company. 


have been elected to new positions at 
Pratt & Whitney Co., Inc. Edward P. 
Gillane, president of Potter & Johnston 
Co., a subsidiary of Pratt & Whitney, 
has been named executive vice president 
and a director of the parent company. 
J. Potter Cunningham will succeed 
him as president of Potter & Johnston. 

Douglas Graham of Chicago chap- 
ter has been appointed product manager 
of Elgin National Watch Co.’s abrasives 
division, and will be in charge of Elgin’s 
new carbide tool program. 

\ member of Boston chapter, John 
Sutcliffe has joined the Waltham lab- 
oratories as engineer in the projects 
department. 


CALUMET AREA—Dr. Mario Martel 
lotti, center, of Cincinnati Milling Ma- 
chine Co., addressed members of the 
Calumet Area chapter on “Milling Cutter 
Design and Operating Factors” at the 
Cape Cod Inn on April 11. He is flanked 
by Dave MacGregor, left, chairman, and 
E. W. Menke, program chairman. 
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AKRON—Members of Western Reserve, Canton and Cleveland chapters were guests 
of the Akron chapter for a tour of the Portage Machine Co. recently. More than 700 


attended the event.—Frank A. Flannery 


Obituaries 


Worcester 
chapter, chief engineer of John Bath 
& Co. 


Harvey M. Allison of 


John L. Avelar of Southeastern 
Massachusetts chapter, tool department 


foreman at J. C. Rhodes Co. 


Dr. John J. Caton of Detroit chapter, 


elected to Honorary Membership in 
the Society in 1938, second to be so 
honored, retired director and founder 


of Chrysler Institute of Engineering. 


Laverne R. Cooper of Los Angeles 
chapter, sales engineer with Pacific 


Abrasive Co, 


Harry E. Fortney of Los Angeles 
chapter, administrative tool engineer at 
Douglas Aireraft Co. 


John M. Johnston, charter member 
and past chairman of Portland, Me. 
chapter, master mechanic, Oxford Pa- 
per Co., Rumford, Me. 


Charles A. Olson, charter member 
and secretary of Fox River Valley chap- 
ter, retired research engineer with the 
Crane Co. 


Francis A. Paquin, charter member 
of Newark and Paterson chapters, pres- 
ident and founder of Paquin Designing 
Co. 


Leo P. Schade, past chairman of 
Potomac « hapter, production control 
specialist at Naval Research Labora- 


tory. 


James N. Skinner of Hartford chap- 
ter, vice president of Skinner Chuck Co. 
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PEORIA—Visiting annual Science Fair 
at Pekin High School with one of the 
students are Education Chairman Russ 
Saurs, center, and Committeeman John 
Schrock, right. More than 6,000 attended 
the fair which was sponsored jointly by 
Peoria chapter and 30 other technical 
societies and industries. Mr. Saurs re 
ceived a certificate of participation for 
the chapter’s excellent exhibit and as- 
sistance.—George K. Davison 


coming 
ASTE meetings 


National 


SEMIANNUAL MeEgetinc—of the National 
ASTE Board of Directors, Oct. 25 
26. The Greenbrier, White Sulphur 
Springs, W. Va. 


ASTE 25th Annual Meeting will be 
held March 25 through 27, 1957, at 
Houston, Texas. 


Chapter 


Fox River VaLttey—July 27, St. An- 
drews Country Club, St. Charles, Ill. 
Annual golf day. 


Lone Beacu—July 11, 7:30 p.m. The 
Petroleum Club. Panel discussion on 
“Tooling for Adhesive Bonding” by 
C. L. Sullivan, tool engineer, Douglas 
Aircraft Co.; Jake Walkey, manufa 
turing and research engineer, Lock- 
heed Aircraft; Carl K. Fredericks, 
associate director of research and de- 

Clive Blan- 

kenship, research engineer, Douglas 

Aircraft Co. 


velopment, Narmco, Inc.; 


SANTA Ciara VALLEY—July 17, 6 p.m., 
San Francisco Naval Shipyard. Cmdr. 
E. F. Wasem, Jr., shop superintend- 
ent, will speak on the history of naval 
tooling and tool standardization de- 
velopments. 


UTAH STATE COLLEGE—New officers of the Utah State student chapter are, from 
left: Seth Beck, treasurer; Albin Kowalewski, secretary; Monte Beers, vice chairman; 
Lewis Myers, vice chairman; and Ross Bowman, chairman, 
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BURGMASTE 
Turret Drills 


step up AN porting operation 25% 
at Vickers, Incorporated 


Vickers, Inc., Div. of Sperry Rand Corp., El Segundo, Calif., manufacturers 
of hydraulic equipment, use both hand-operated and automatic hydraulic 
Burgmaster Turret Drills in their production lines. The company states that 
the AN porting operation on hydraulic valves has been stepped up 
approximately 25% over the old single spindle method. Vickers have found 
that the Burgmasters maintain sizes accurately, are easily set up, and 
perform multiple operations (drilling, reaming, counterboring, tapping) 
in One set-up, with one operator— automatically. 

Automatic hydraulic Burgmasters (6 and 8 spindle models) 
feature skip indexing, automatic cycling and infinitely 
variable preselective feeds. All models (including the 6 spindle 
manuals) provide power indexing, pre-selective spindle 
speeds and very close pre-selective depth control. 


Constant Gain Nose 
Wheel Steering Vaive 





These Vickers airborne hydraulic valves 


are typical of parts on which Burgmaster : =a 
Turret Drills are speeding production. hs 4 
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For complete information, address Dept. TE-7 ; 
Motor with Constant 


BURG TOOL — 


Manufacturing Company, Inc. 
15001 South Figueroa Street, Gardena, California 


Sales Office: New York - Chicago - San Francisco 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-144 The Tool Engineer 





MULTI-MILLION-DOLLAR CENTER HOUSES 
ULTRA MODERN FACILITATES FOR INDUSTRIAL RESEARCH 


Dedication of General Motors’ multi- 
million dollar Technical Center has cen- 
tralized one of the world’s important 
More than 


1000 engineers, researchers, stylists, de- 


industrial research centers. 


signers, mechanics, machinists and other 
specialists work in the center which in- 
cludes 25 buildings spread over a 330 
acre area. Four central staff organiza- 
tions involved in the project include the 
research staff, engineering staff, styling 
and the process development section 
(part of the manufacturing staff). 

At the Center, emphasis is on ad- 


vanced engineering and research. Engi- 


Among the advanced equipment housed 
Technical Center is this complete automotive en- 
gine balancing machine developed by GM research 
staff for use in production of Chevrolet engines. 


July 1956 


neering staff projects usually look ahead 
at least three to five years, while re- 
search projects extend even further into 
the future 

Of particular interest to tool engineers 
is the process development section which 
works on engineering studies and ex- 
perimental exploratory projects to im- 
prove manutacturing techniques and 
processes that improve plant efficiency, 
increase quality and lower product cost. 
Facilities of the department, while, like 
all phases of the Center, are available to 
GM divisions for new developments, 


services, technical aid, advice and con- 


in the 


sultation, are primarily beamed toward 
future and to ideas anticipating what the 
divisions may be looking for in future 
production or manufacturing plans. Of 
interest to this department are such 
questions as how new developments in 
electronics, metallurgy, chemistry, phys- 
ics can be applied to manufacturing 
methods. Current studies in this proj- 
ect development section are those con 
cerned with special machinery and auto- 
matic assembly. 

The present ultramodern center styled 
in contemporary architecture and set in 
a campus-like atmosphere, culminates 
years of growth from its innovation in 
1911. 

Ideas, new processes, instruments, me- 
chanical devices and research develop- 
ments flowing from the Technical Cen 
ter often channel to industry generally 
through technical groups. Occasionally 
other developments grow as by produc ts 


Engineers of the process development section cooperated with those 
of Detroit Transmission Div. to develop this torus assembly machine 
which now is producing parts for hydramatic transmissions at the 
Detroit Transmission Div.’s Willow Run plant. 





out of the special projects; such as a 
new type of instrument that industries 
remote from auto manufacturing can use 
for inspection and quality control. An 
example of the type of work carried on 
at the Center which benefitted industry 
in general was the research done last 
year when GM research staff teamed up 
with National Lead Co. and the National 
Bureau of Standards to develop zinc 
base alloy standards, so that any labo- 
ratery or production plant could com- 
pare composition of heats or melts of 
zine base alloys in production. As a re- 
sult, National Bureau of Standards now 
makes sample bars available to indus- 
try. Certified composition of these can 
be accurately compared by quick spec 
trographi analysis with composition of 


zine alloys in production, and any pro- 
ducer by this comparison can find out 
whether his production run meets the 
standard. 

Work is continuously reported to tech- 
nical societies so that results may be 
applied to problems in other industries. 

Most advanced equipment is housed 
in the new Technical Center. Among 
the modern designs is an electronic com- 
puter which designs, theoretically, a gas 
turbine engine in a matter of minutes. 
The equipment, which is a mathematical 
computer, is capable of making as many 
as 14,000 computations per second. With 
it, engineers can determine how a given 
engine design would operate if it were 
actually fabricated of metal. 

Among other outstanding equipment 





AUTOMATE 








*~ Your Metal 
Working Operations 
with WISCONSIN 
Special Machines 








Special four-way machine drills and taps 
several different sizes of V-4 engine blocks. 
Machine and fixtures are designed to utilize 
interchangeable fixed center drilling and 
tapping heads. 


Four-way special machine 

drills, reams, spot-faces and 

hollow mills lawn mower hous 

ings Hand loading is followed 

by automatic clamping which starts 
the machining cycle 


@ Specially designed machines by 
WISCONSIN can help you auto- 
mate your high production drilling, 
tapping, reaming, boring, spot- 
facing and milling operations. A 
few typical examples are pictured 
here. Write WISCONSIN today 
for complete information, or name 


of nearest representative. 


This special eight station machine drills, reams, spot- 
faces, taps and mills 3 different sizes of connecting 
rods for outboard motors. It features avtomatic clamp 
ing and utilizes adjustable spindle drilling and tap- 
ping heads at various stations. 


) WISCONSIN DRILL HEAD Co. 


4987N. 124th STREET 


BUTLER, WISCONSIN 
A 889 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-146 
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is a development created by the special 
problems department to measure, locate 
and automatically correct unbalance in 
the torus assembly for the Hydra-matic 
transmissions at Detroit Transmission 
Div. An electronic computer finds the 
trouble point and the amount; then a 


f metal oppo- 


spot welder adds a piece o 
site the heavy side of the unit to com- 
pensate for the unbalance. This piece of 
metal is measured in variations of as lit- 
tle as 0.001 in. 


the balancer, it is given a check spin: 


Before the torus leaves 


if still not within tolerance limits, it is 
automatically rejected 


RYERSON DEVELOPS 
STEEL CODING SYSTEM 


New color coding system for identi- 
fication of its carbon and alloy steels 
has been developed by Joseph T. Ryer- 
son & Son, Inc. 


made for tagging shipments with a list- 


Provision has been 


ing of the new colors and what they 
indicate until users become familiar 
with the new system. Each color used 
has a definite meaning in the system 

Single colors are used to identify 
standard carbon and carbon manganese 
steels. Green, blue, yellow and pink 
alwavs define carbon content. Centered 
dots of these carbon colors indicate the 
heat treated condition. Centered dots 
of other than the carbon colors identify 
characteristics other than analysis. car- 
bon range or heat treated condition. 
Purple, black, white. orange, gold and 
designate’ related 


brown groups of 


steels). Red. in any form. always indi- 
cates special ground finish 

Alloy steels are usually designated 
with two colors, one indicating the par- 
ticular analysis group and the other 


carbon content 


MAMMOTH MILLING UNIT 
READIED FOR WORK 


Considered the largest unit of its kind, 
this adjustable rail milling machine un- 
dergoes final tests at Ingersoll Milling 
Machine Co.’s Rockford. Il. factory. It 
weighs 625 tons and will be used in the 
manufacture of large turbine-generator 
parts. The unit, which stands 35 ft high, 
42 ft wide and 120 ft in over-all length, 
is capable of working on metal parts 18 
ft wide, 161% ft high and 50 ft long. 
When installed at the Schenectady plant 
of General Electric Co., it will represent 
an improvement of more than $114-mil- 
lion in equipment. 

In spite of its tremendous size, this 
machine must work to very close toler- 
ances. Joint surface of the low pressure 
hoods must be machined to within 0.003 
in. of being flat over all. Workpieces are 
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carried on two 16-ft wide tables which 
112-ft bedways. The 
22 ft and 30 ft long. While 
work mounted on one table is being ma- 
chined, the other table is parked at one 


move along the 
tables are 


end of the machine for loading and un- 
loading. 

One operator controls the various ele- 
ments of the machine from a portable 


pendant. With 


and dials, he can start, stop and speed 


pushbuttons, switches 
up their movements or lock them in 
place 


ECONOMICAL METAL CASTING 
WITH GLASS POWDER MOLDS 


Low-cost precision metal casting is 
being accomplished by a_ technique 
utilizing one-piece glass powder molds. 
This Glasecast method, developed by 
Corning Glass Works for casting close 
tolerance precision parts of high tem- 
perature alloys. follows the lost wax 
investment casting technique in certain 
aspects. However, it requires no in- 
vestment material or containers, dewax- 
ing ovens, power equipment to move 
investments or any knockout equip- 
ment. 

Lightweight molds are made by dip- 
ping a wax pattern into a Glascast 
slurry, coating it with coarser Glascast 
grains, and, after drying the assembly, 
dipping and coating it several times in 
order to build up the mold shell. The 
assembly is then fired (which simul- 
taneously removes the wax pattern), 
and the mold is ready for casting with- 
out further treatment. The one-piece 
molds, 


capable of withstanding ex- 


tremely high heats and sudden tempera- 
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ture changes, yield blemish-free cast- 
ings with surface finishes of 20 to 40 
Their resistance to ther- 
mal shock permits pouring of metal 
alloys with high melting points into a 
cold mold without risk of its cracking. 
Preheating, however, is recommended. 


microinches. 


The entire process, according to 
Corning engineers, is adaptable to as- 
sembly line practices. Time between 
wax pattern makeup and casting aver- 


ages about 24 hours. 


Basic equipment needed for this dis- 
posable pattern process are mixing con- 
tainers, high-speed propeller mixers, 
bottles, dipping 
grain coating boxes, and a 
capable of 2000 F tempera- 
tures. Regular lost wax pattern dies are 
used for the patterns. 


rollers, stoppered 
troughs, 


furnace 


Tolerances for castings are held to 
0.005 per in. Sequence of process is 
illustrated by samples at top from wax 
pattern at extreme left, through 
dipping in Glascast siur:y and coating 
with grains to corapicted mold shell. 








ADAPTERS 


well within 
tolerance 


Standards 
sag 


GREENLEE 
ENGINEERS 


@ More than 5 years ago, tool engineers 
at Greenlee Bros. & Co., Rockford, Illinois, con- 
ducted extensive tests on Seibert Shur-Lock Adjust- 
able Adapters to determine if tolerances were held 
within their standards. As a result, Greenlee Auto- 


matic Transfer Machines, equipped with Seibert tools, 
are to be found in operation today in many of the 


Quality, 
service and price are the three reasons hundreds of 


world's largest mass production plants. 


Total concentricity 

held to .002"' (total 
indicator reading) 6'' from 
end of Adapter. Manufac- 
tured to GMC, Ford, Chrys- 
ler, and ASA standards. 


users, like Greenlee, are today specifying Seibert 


tools. There is an experienced Seibert representative 


in every key industrial area to work with you in solv- 


ing your specific tool holding problems. 


Shur-Lock 


FREE LITERATURE 
New brochure illustrates and 
describes Seibert's complete 
line of Holding and Driving 
Tools. Write for your copy. 


Shur-Lock Spindle 
Tension and Extension 
Compression Adapter 
Tap Drivers Assemblies 


SEIBERT & SONS, INC. cuenoa, itINols 
Zualliéy MULTIPLE DRILL SPINDLES AND PRODUCTION TOOLS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-147 
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NOW! Gage Center Distance : 
with Just One Dial Gage parts twice as fast — and 


far more easily with this exclusive 
. a . ° 
-- USING a Taft-Peirce . T-P computing air gage . . . the 
Comp-U-tair. 
Com p-U-Tair ‘Tei . Checking a dimensional relationship 
like center distance, for example, 
is greatly simplified. The Comp-U-tair 
measures, computes, and indicates the result on a single 
indicator with one pointer. The Comp-U-tair is a differ- 
ential air gage, in which two air circuits are applied to 
opposing sides of the differential device. Gaging nozzles 
are placed so that diameter variations cancel each other 
and have no effect on true center distance reading. 
Operator reads just one dial, does no calculating, and 
has an instant, positive indication for every part — in 
or out of tolerance, plus exact amount and direction of 
variation. 

Streamline your gaging with the unique Comp-U- 
tair. Call Taft-Peirce to save time and money through- 
out your inspection operations. As a starter, write for 
Air Gage Catalog No. 613. 





The Comp-U-tair does many other jobs . . . THE TAFT-PEIRCE FAMILY... 
* Magnetic Chucks * Grinding Machines 

* Precision Gages * Lapping Machines 

* Air Gages * Tool-Room Specialties 


One big time-saver is measuring squareness, 
shown above. Squareness is indicated on one dial 
with one pointer. The Taft-Peirce Comp-U-tair 
figures as it measures, can be designed to check 


several dimensional relationships simultaneously. Y A KK Ee ’ ¥ H Oo I AT I = é Fi Fr Cc eE 


Number of dials is cut in half . . . inspection is FT-PEI 
Sesion: mantienminite TA - RCE MANUFACTURING COMPANY 


WOONSOCKET, RHODE ISLAND 
"Patent Pending 
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Universal Turret Lathes 


Masterline ram type universal turret 
lathes, available in three basic models. 
are built to provide fast, easy opera- 
tion. High spindle speeds permit efh- 
cient use of modern cutting tools. 
Round bar stock capacity is 1% in. 
for the No. 3 lathe, 2 in. for the No. 4 
and either 24% or 44% in. for the No. 5 
unit. All models can be equipped with 
the Gisholt JETracer, mounted on the 
rear of the cross slide or on a single 
turret face. The machine can also be 
furnished with a Lynn hydraulic drive 
unit to provide automatic operation. 

Headstock permits transmitting up 
to 30 hp. The No. 3, No. 4, and the 
smaller capacity No. 5 mact 
an 8-in. A-l American Standard 
flanged spindle nose. The No. 5, 41%-in. 


lines have 


capacity machine has an 11l-in. nose. 
The No. 3 machine may be furnished 
with an 8 or 16-speed headstock. The 
8-speed headstock offers a standard 
spindle speed range of 40 to 1500 rpm 
with a high range of 53 to 2000 rpm. 
The 16-speed No. 3, and the 16-speed 
Nos. 4 and 5, offer a standard speed 
range of 30 to 1500 rpm and a high 
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range from 40 to 2000 rpm. 

Spindle movement and control is by 
levers. An hydraulic speed selector 
permits choice of direct or preset op- 
eration. Speed shifts are accomplished 
in three seconds or less. A “high-low” 
trip lever offers an instantaneous 8:1 
speed change between operations. 

Swing over the ways for the three 
units ranges from 19% to 2154 in. 
Longitudinal travel ranges from 191 to 
25%: cross travel of the cross slide 
from 10 to 10% in. The square turret 
is 5!4 in. wide on all machines and 
carries a 54 x 11'4-in. size tool. Eight 
selective, reversible, power cross and 
longitudinal feeds are available to the 
universal side carriage ranging from 
0.003 to 0.042 in. The turret ram is also 
provided with 8 power longitudinal 
feeds ranging from 0.003 to 0.042 in. 
Effective turning length for the hexagon 
turret is 10 in. for the No. 3, 12 in. for 
the No. 4, and 14 in. for both sizes of 
the No. 5. The No. 3 machine can 
swing a 12-in. chuck; the No. 4 and 
No. 5 machines can swing chucks with 
diameters up to 15 in. 

Gisholt Machine Co., Madison 10. 
Wis. T-7-1691 


of lodaiy 


Electrical Discharge 
Machining Unit 


This unit, which utilizes electrical! 
discharges to machine metal, is capabl 
of removing | cu in. of hardened metal 
in 15 minutes from a 35-sq-in. surface 
to give a 10-microinch, rms, finish. lt 
will hold a tolerance of 0.0005 in. It 
is composed of an electronic rota 
high-frequency generator and a 
ventional machine similar to a 


speerns (io 
| t 


finishing and 


jig borer. Four working 
roughing, semifinishing. 
microfinishing) can be selected by 
pushbutton, while another dial permits 
regulation from low to high intensity 


}! o-kW ma 


special circuit 


at any of the speeds. The 
chine incorporates a 
permitting sharp spark discharge fo 
faster work. Rate of discharge is main 
tained at a predetermined setting fo 
accuracy. desired finish and machining 
speed. An electronic feeler controls a 


sensitive servomechanism that mov 
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NOBLE & STANTON 


JIG & FIXTURE 
COMPONENTS 


complete line—over 500 parts 
“FIXTURES IN A JIFFY”’ 


"*T’? ANGLE PLATES 


Our "T" Angle Plates have many 
applications as milling fixtures, 
comporator stands or drill jigs. 
The addition of a few special 
parts make this a com- 
plete fixture at little 
cost. Normalized, pre- 
cision - machined cast- 
ings—7 standard sizes. 


Standard’s Box Jigs are made in either square or 
rectangular styles in 9 sizes. It will pay you to have 


them on hand in several sizes, 


MILL FIXTURE BASES 


Mill Fixture Bases are 
ovailable in o variety 
of sizes. All are normal- 
ized and precision- 
machined. They cre 
furnished with either 
standard keyways, or 
jig-bored holes for 
“Sure-Lock"” Fixture 
Keys at no extra cost. 














shown in our catalog 


WRITE FOR YOUR COPY 
FREECATALOG 


illustrating our complete 
line of top quality jig 
ond fixture parts. 


‘a 


7 eae - 
*Sure-Lock” Fixture Keys 


AUTOMATION NOTE: Also Custom-Built Precision 


Parts for Automation Tooling. Ask us. 


STANDARD PARTS CO. 


1012 BROADWAY « BEDFORD, OHIO 


INDICATE A-7-150 
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the tool in accordance with work prog- 
ress to maintain a preset gap between 
tool and workpiece at all times. Work 
is mounted in an oil pan. A coolant 
pump circulates dielectric fluid to im- 
merse the piece during operation and to 
remove chips as they are eroded. The 
head is fitted soft metal 
formed in pattern to be 


tool with a 


electrode the 
cut. 
Abaco Industries, Inc., 78-21 Queens 


Blvd., Elmhurst, L. lL. N. Y. 
T-7-1501 
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Self-Sealing Coupling 


Fast-acting hydraulic 
coupling locks with a simple push, and 
couples against 60 psi in both coupling 
halves without twisting, turning or spe- 
cial tools. 


self-sealing 


There is no intermediate, o1 
partially locked position. Simply pull- 
ing on the coupling disconnects the 
unit and provides positive seal for each 
half, yet high acceleration and impact 
loads will not cause accidental un- 
coupling. 

The both present 
and proposed military qualification tests 


disconnect meets 
for air-inclusion, oil loss and pressure 
drop. Operating sleeve stays in fully 
assembled position when subjected to 
repeated accelerations of 35g. Locking 
device and sealing elements are located 
internally. 

The Weatherhead Co., Aviation Div.., 
Antwerp, Ohio. T-7-1502 


Positioning Table 


Lightweight, low-cost Binotrol auto 
matic table, 
repetitive 


and 


positioning particularly 
light 
machine 
Master 
positioned 
of 0.001 
in. Controls for the table are packaged 
in a 1634 x 155 x 10%-in. console. 
Table control is by means of a 
punched tape system originally 


for 
manufacturing 


suitable runs in 
small 
10 x 10-in. 


which is 


shops, controls a 
Model 12 


along 2 


table 


axes tO an accuracy 


devel- 


oped to control the Jones & Lamson 
No. 7 turret lathe. 
automatic. 


Its operation is 


The table can be used in combination 


with for 


tool 
usual machine shop operations. 
Future models of the table will in- 
corporate printed circuitry. 
control 


any common machine 


The same 
system be applied to a 


table of larger size, and signals may be 


can 


fed into the machine manually as well 
as by punched tape. 
Barnes Stamford, 


T-7-1503 


Engineering Co., 
Conn. 





Milling Machine 


This double duplex milling machine 
utilizes two pairs of opposed milling 
heads to simultaneously mill from four 
sides the kingpin bosses of forged steel 
axles. Two surfaces on each end of the 
front axle are face milled in relation to 


the frame mounting surfaces. 

[wo tables on each side of the base 
are adjustable, so that various angles 
can be milled. The right-hand table is 
mounted on ways in order to adjust the 
distance between the pairs of milling 
heads. Each milling quill has a 2-in. 


adjustment. Fixturing is universal to 
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permit endwise equalizing and provide 
for variance in part design and size. 

Hydraulic clamping is done when the 
cycle button is pressed. Except for 
loading and unloading the part by hoist, 
all machine movements are automatic. 
Control and actuation are by hydraulic 
power. The milling heads are of the 
universal type, heavy duty, single speed, 
with provision for speed changes by 
change gears. 

This machine can be adapted to parts 
similar to the specific work for which 
it was designed by varying positions of 
the universal components which hold 
and machine the work. 

The Motch & Merryweather Machin- 
ery Co., Machinery Mfg. Div., 888 E. 
70th St., Cleveland 3, Ohio. T-7-1511 


Buffing, Polishing Lathe 


A two-spindle variable-speed buffing 
and polishing lathe, Model VRROW, 
has a swing of 20 in. from side of base 
to face of inner flange. The two spin- 
dles operate independently, each having 
its own motor and variable-speed con- 


trol. This permits each operator to 
change wheels or vary speeds without 
interfering with the other. Each wheel 
may be driven by a 5, 7% or 10-hp 
motor. Spindle speeds can be changed 
while lathe is running. 

Dept. 1661, Hammond Machinery 
Builders, Inc., Kalamazoo, Mich. 

T-7-1512 


Press 


\ 75-ton automatic Flexopress is de- 
veloped primarily to prolong die life. 

Design incorporates a slide, with 
four preloaded ball-bearing raceways 
operating in hardened and ground steel 
inserts to maintain vertical accuracy 
within 0.0005 in. and parallelism be- 
tween slide face and bed within 0.0015 
in. 

Operation up to 370 spm is possible 
because of low ram inertia resulting 
from lightweight aluminum-alloy con- 
struction, antifriction bearings and dou- 
ble air cylinder counterbalancing. 

\ 15-in. side opening accommodates 
work up to 14 in. wide. Automatic feed 


July 1956 





NELCO CARBIDE TIPPED MILLING 


CUTTERS... CUT YOUR,QMERHEAD! 


You DON’T grind steel! 
with a diamond wheel — 
when you use NELCO 
Cutters! 


bide cutting 


aura hang 


surfaces ye 
steel body * 


NELCO sandwich 
braze guarantees a 
rugged, one piece 
cutter that works to 
close folerances, 
can’t chatter, teeth 
don't work loose! 





F neered 
NELCO we os cutting 
slash mn ore chip ade simpie— 
sino slot, maintain 
Width With mul. 


tiple Cutt 
Shims! ite 


Those who buy tools for lasting performance as well as 
initial appearance always specify “Nelco”’. These carbide 
tipped Milling Cutters are precision built for rugged de- 
pendability, engineered to “take it’—singly or in gangs 
—to save real money, deliver fast and accurate results with- 
out the operational and maintenance “headaches” of most 
conventional cutters. Look for benefits and appearance— 
call for Nelco—your distributor has the size and type 
you need in stock. 





“dias 
SEND TODAY for 24 page manual ~ 
Suggestions for Operating aid - 
Maintaining NELCO TOOLS!” Con “Ein 
tains illustrated instructions for re 
grinding with operating charts and 
data 





NELCO TOOL CO., inc. Manchester, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-151 
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Cane Bab 


HOLD YOUR WORK=AND YOUR BUSINESS! 


Collet indexing fixture 


Collet holding fixture 


Vertical-horizontal 
collet fixture 


ZAGAR HOLDING and INDEXING FIXTURES 


Zagar fixtures offer you 


a most inexpensive way to 


machine small parts. Set-up is speeded and much special 


tooling eliminated. Slot mil 


ling, straddle milling, drilling, 


tapping and grinding of small pieces can be done most 
profitably with Zagar fixtures, available from stock. 


AIR-OPERATED 
) FIXTURE 


| 
L 


1” and 2” 
Capacities 


Manual or mechanical control is 
optional on the “Air-O.” The 
cam or chain can be readily con- 
nected. Solenoid operation is 
possible for the valve control. 
Parts are interchangeable. Far 
out-speeds hand operation. 


es 


ZAGAR, INC. 


23892 LAKELAND BLVD. 
CLEVELAND 23, OHIO 


FOR FURTHER INFORMATION, USE RE 


COLLET 
LATHE 
CHUCKS 


1” and 2” 
Capacities 


Zagar chucks are easily adapted 
to any make of lathe, grinder or 
rotating spindle. Handles bar 
stock—lengthwise, with no move- 
ment. Speeds loading and un- 
loading. Can be opened and 
closed while machine is running. 
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COLLETS, PADS, BLANKS 


Five types: No. 310 Zagar Master; 
Nos. 2 and 6 W.&S.; No. 5-C; No. 6 
W. & S. pads. All but Zagar No. 310 
are standard machine tool sizes. All 
collets are made of oil-hardened tool 
steel; have flat tops for locating 
purposes. 


Write for Engineering Sheets “E-7" 
on each product. 


TOOLS For 
INDUSTRY 
and SPECIAL MACHINERY 


ADER SERVICE CARD; INDICATE A-7-152 





is infinitely adjustable up to 8 in. pet 
stroke. The measures 32 
in. wide and 18 in. deep with a 2-in. 
diameter hole and a single knockout. 
The 4-in. thick bolster, 36 inches wide 
and 30 in: deep, is removable. Stroke is 
214 in. 


slide face 


With slide in down position, 
maximum distance between slide face 
and bolster is 10 in. 

Double feed rolls have 360-deg cam 
lifters. Distance from center line of the 
rolls to top of the bolster is adjustable 


from 4 to 5 in. and drive gear teeth 


are always on pitch center regardless 
of the material thickness. A scrap cut- 
ter is mounted integral with the feed 
rolls. 

The electric control can be installed 
in a console, a pendant or a machine- 
mounted panel. The control provides 


single-stroke, continuous operation. 
inching, variable top stop control, vari 
able sequence inch control, key locking. 
motor reverse, motor start, emergency 
stop, variable motor speed, key locking 
stroke counter and a visible tachometer. 

Precision Welder & Flexopress Corp.., 


T-7-1521 


Cincinnati, Ohio. 


Torque Limiting 
Attachment 


An attachment for drilling machines, 
turret lathes and boring machines in- 
corporates a preset torque limiting ar- 
rangement. Design of the attachment 
permits easy, rapid interchange of drill- 
ing or boring tools for operation in any 
metal. 

Tapping toraue is automatically pre- 
determined for tapping within capacity 
of the attachment according to type and 
size of the tap. However, the torque 
will slip when bottoming or in abnor- 
work and 


mal conditions to protect 


equipment. Speeds for operation are 


limited only by the quality of the tool 
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used and the material being machined. e 
Because the attachment is made with MA RV E [ S | | a | LT b R S 
virtually no moving parts, maintenance ync in ad 
is simplified. oo 
Distributed by Federal Machinery 


Sales Co., 4639 Washington Blvd., Chi- 
cago 44, Ill. T-7-1531 


Coil Handler 


Heavy-duty, power-driven, Twin-in- 
Action coil handler is designed to carry 
heavy coil loads of either steel or 
aluminum. It can be built to meet 
customer specifications, and to handle 
coil weights up to 40.000 Ib. 

The coil is picked up on the ID by 
1 radial, contoured, power-driven ex- 
pander arms. without harming any por- 
tion of the coil. The arms are positively 
operated in unison. Construction and 
design of the expander arms permit 


trouble-free. easy loading. The twin 


Answer 


DESIGNERS S.O.S. 


For Dependable Protection on All 


Hydraulic and Low Pressure Systems : Yay \INE TYPE 
f (Cutaway) 


Simple, Balanced Design . . . is the answer to the — 

growing preference for MARVEL Synclinal FILTERS. Designers are specifying Mar 
vel Synclinal Filters to assure minimum maintenance and maximum protection. Re 
sults show Marvel Synclinal Filter superiority in maintaining the greatest degree of 
cleanliness of liquids in all hydraulic and low pressure systems with minimum down 
time. Furthermore, when filter servicing is necessary, Marvels can be easily disassem 
bled, cleaned and reassembled by any workman in a matter of minutes. Line types 


reels are power-driven and synchronized 
to carry an equal part of the load. 


Each reel can be laterally adjusted, operate in any position and may be serviced without disturbing pipe connections. 
independently or in unison, to provide Again and again, Marvel Synclinal Filters have demonstrated they meet all require 

. . ments of the most exacting users, that today—OVER 650 ORIGINAL EQUIPMENT 
easy alignment with the press or die. 


; ; : MANUFACTURERS install Marvel Synclinal Filters as standard equipment. 
Uncoiling of stock is started by press- 


. ; ; . sien A SIZE FOR EVERY NEED FILTERS FOR FIRE-RESISTANT 
ing a button; stock flow is governed seg be aay ' 

: ’ Available for sump or line installation in HYDRAULIC FLUIDS 
by a simple electrically operated loop capacities from x. to 100 — a Marvel's most recent development is a filter 
control. capacities may be attained by multiple in- for the efficient filtration of all types of fire- 
stallation (as described in catalog). Choice resistant hydraulic fluids 
Sesco Inc.. 8881 Central Ave.. De- of monel mesh sizes range from coarse 30 A 


troit 4, Mich. T-7-1532 ecinaiaaia as: biternageh aaron 


Both sump and line type filters have been 

IMMEDIATE DELIVERY adapted for use in all water filtering appli- 

s in the past, Marvel continues to offer cations. No changes have been made in the 
IMMEDIATE DELIVERY. basic, balanced synclinal design. 





USE READER SERVICE CARD ON PAGE 


169 TO REQUEST ADDITIONAL TOOLS MARVEL ENGINEERING COMPANY 
OF TODAY INFORMATION : 7227 N. Hamlin Ave., Chicago 45, Il 


Phone: JUNIPER 8-6023 





Automatic Die Sinker . See Fe Ke eB ee ee Kee ee eee ee ee ee oe eS 
Without obligation, please send me complete data on 
wien : : ° Marvel Synctinal Filt ted :-— 
This automatic bed type die sinker, rvel Synclinal Filters, as indicated 
. 4 ; Catalog No. 107—For Hydrauiie Oils, Coolants and 
constructed of solid cast iron and re- ¥ Lubricants 
inforced to handle the heaviest cuts mn —— ~ ema WATER 
‘ : a wei ata on ilters for ire-resistant fluids— 
accurately, is equipped with a magnetic J AQUEOUS 1) SYNTHETIC 
tracer and can be operated in three 
: pe! ; Catalogs . ; Name 
different ways. In addition to working ee 
: , ‘ ‘ : containing . Company 
as an automatic die sinker, it can be 
: complete dota Adsres 
used as either a power-operated or a ; 
- a ; available ct 
hand-operated straight milling machine. y State 
on request 





When on fully automatic operation the 
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ALES hole-punching UNITS 


“Boosted our profits, 
cut time”’ 


“TI found that out; 
but quick!” 


“WALES Engineers showed me 

how simple the WALES UNIT 

really is. Punches can be re- 

moved and replaced in holders 

in a jiffy! No special tools needed. No aligning 

necessary. Little or no ‘down time’! 

“I had a production run of stainless steel flat pieces 

24” x 18”, (4%") .125 thick. Called for 14 holes and 
2 notches in every piece ... and they were 
needed FAST. Ordinarily took about three 
quarters of an hour to set-up and roll. 


“The WALES-WAY banished my worries. 


Punches and dies automatically aligned. 


@ 
(. J Punches, stripping guides, springs and 
y 


guide buttons are not attached to press 
ram. They're all components of the WALES UNIT, 
It’s all done in minutes . . . not hours.” 
WALES-WAY Punching UNITS are made for a great 
many uses. One adjustment of the ram for all sizes 
and forms. The UNITS have a uniform shut height 
punch from shim stock to %” plate. Use the same 
UNITS over and over with different patterns. There’s 
no dead storage of set-ups and no heavy investment. 
Your shop can really compete in both price and 


quality ...and speed. 


OUR ENGINEERING STAFF WILL ASSIST YOU WITHOUT CHARGE 
Tell us about your shop problems in punching, 
notching, ete. We have case histories galore that 


should be worth your while to check. 


SEND FOR BULLETIN NO. 12 F 

Gives you the complete story of the 
WALES-WAY Punching UNITS. How 
they cut costs . . . speed up work .. . 


increase your profits. 


WALES 5/i//7/CCORPORATION 


"...the Wales-Way is the PLUS-PROFIT way” 
345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-154 





operator can set the length of stroke to 
cover the workpiece and select the de- 
sired index or pickfeed at the end of 
the cut. A second tracer control can 
be used for contouring. 

Automatic reciprocating feeds and 
index are interchangeable with ram and 
table and can be changed to hand con- 
trol by turning the central knob on the 
control panel. 

The tracer automatically coordinates 
vertical movement of the cutter with 
table and ram movements to reproduce 
the profile of the master model; electric 
limit switches control length of stroke 
on table and ram. 

Turchan Follower Ma hine Co., 8259 
Livernois Ave.. Detroit 4, Mich. 

T-7-1541 


Flow Control Valves 


A line of Quick-Dump flow control 
valves is designed to utilize a single 
basic valve body which may be used 
either normally open or normally closed, 
depending upon port connections. A 
variety of simple devices may be added 
to the standardized valve body for trig- 
gering the valve action. 

Seven models are available: solenoid. 
cam-operated, palm button, finger-tip, 
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foot-operated and two types with hand 
levers. Opening, closing and holding 
action of the valves are effected by the 
pressure of the air or liquid. Valving 
action works with the pressure instead 
of against it. Shutoff is sure and posi- 
tive. Cycling is rapid. Capacity is large 
(full 14-in. internal ports), yet the valve 
body is compact. As a result of simple 
construction, there are no internal pack- 
ings, springs, or pistons, and no sliding 
of metal-to-metal contacts. It is adapted 
for applications up to 125 psi and under 
temperature variations from -40 to 225 
F. 

\{ momentary electric impulse trig- 
gers the valve to “open” or “close” 
positions. No current is required to 
“hold” since there is no prolonged flow 
of current. There is no danger of over- 
heating the coil. 

Humphrey Products, subsidiary of 
General Gas Light Co., Kalamazoo, 


Mich T-7-1551 


Grinding Attachment 


Automatic infeed attachment, called 
Feedcision, for precision, high-produc- 
tion centerless grinding has been de- 
signed to avoid variables. An adjust- 
able position positive stop, controlling 
a single setscrew, removes grinding 
stock from 0.005 to as much as 0.040 in. 
in one pass. 

The unit is designed so that an oper- 
ator’s hands need not be near the grind- 
ing wheels during operation. Warning 
lights show when the unit is in setup 
position and while it is in the grinding 
cycle ; 
when 


fo save materials 


V 


grinding 
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small diameters, the unit is designed to 
open only 0.007 so that small diameter 
workpieces cannot get caught between 
regulating wheel and work blade. 
Simple to operate, the attachment Two 
provides automatic adjustable feed con- 
trol infeed and adjustable spark out 
timing. The operator only inserts the 


Universal Cylinder 
Mountings 


types of universal cylinder 
mountings have been developed primar- 
ily to maintain alignment between cyl- 
inders and their loads. 
workpiece and starts the equipment. One type is a hinge mount cylinder 
The Feedcision is easy to install on (illustrated) with universal mounting 
any new or old centerless grinder. 
Modern Devices. Box 429, Liberty- 


ville, Ill. T-7-1552 


brackets at each end; the second has 
universal trunnion and universal mount- 
ing bracket for the rod end. 








Free Technical Bulletin 
on Surface Measurement 








gives all the meat of ASA Standard B46.1-1955 


on surface roughness, waviness and lay, plus help- 


ful supplementary material. Arranged for easy 
reading and convenient reference. Includes these 


sections: 


@ Basic definitions — with profile records of 





typical surfaces. 


How to designate the characteristics of rough- 
ness, waviness and lay, on drawings. 





How to measure those characteristics. 





Arithmetical and r.m.s. average roughness 


height. 





How the Profilometer® measures average rough- 
ness height. 





Instrument characteristics for roughness meas- 
urement — as specified by the standard, and as 
provided by the Profilometer. 





It's timely—authoritative—comprehensive. Eight 


pages, illustrated. Write for BULLETIN LT18. 


Profilometer is a registered trade-mark. 


MICROMETRICAL 


MANUFACTURING COMPANY 


349 S. MAIN ST. ANN ARBOR, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-155 





Common applications for these cyl- 
hopper 
shafts 
segments and levers, and 
tracks. 
They also compensate for deflection and 


inders include operation of 


gates, elements rotating about 
such as gear 
objects moving on wheels or 
cylinders are 
that are 


bolted or welded together. 


misalignment where con- 


nected to structures riveted, 
Hanna Engineering Works, 1765 N. 


Elston Ave., Chic ago 22, lil. T-7-1561 





USE READER SERVICE CARD ON PACE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Milling Machines 


Series 200, automatic 


high 


sim- 


) 
Powermatics 


milling machines, designed for 


production plus convenience and 


plified setup, are built in plain, duplex, 


and plain rise-and-fall styles. Heavier 


and more powerful than previous mod- 
els, the new units offer cutting capacity 
up to 10 hp and spindle speeds up to 
S000 
climbing 


rpm for taking conventional or 


cuts with either high-speed 
steel or sintered carbide milling cutters. 
built in seven sizes of each 
from No. 205-112 (24-in. table 

hp) to 210-118 (96-in. table 
10 hp). 


Through 


They are 
style. 
travel, 
travel, 
(which 


a cycle selector unit 








SYVTRON 
Vibrating 
LAPPING 
POLISHING 
MACHINES 


@ Automatic high-speed lapping 
parts, 


of proven 
dependable Quality 


New Syntron Lapping-Polishing 


@Eliminate use of expensive pol- 
ishing wheels—practically 


and polishing of 


mee 


ect metallographic 
finishes 


one-third the t 


no 
Tejects. 


Machines are completely automatic. 


Driven by variable controlled electromagnets, they assure a positive, 
even polishing action on practically any part or sample where micro- 


scopic finishes are required. 
equipment required. 
bis ’ Write for 


No expensive installation or grinding 


Catalog Data— 


SYNTRON COMPANY 


340 Lexington Ave. 
FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; 


Homer City, Pa. 
INDICATE A-7-156 





is an assembly of cams), a single lever 


initiates complete, automatic milling 
including: table 
backlash eliminator, 
R&I 
retraction when this 
Doss 


Users may main- 


operation, cycle, spin- 


dle stop, spindle 


carrier cycle of machines, and 


automatic spindle 


equipment is supplied. control 


length of stroke only. 


tain an inventory of cycle selectors to 


meet varying setups. Changes require 


less than 
Table 


lubricated 


a minute of time. 
automatically 
filtered oil, 


grit 


ways are pres- 


sure with and 


protected against and coolant. 


Feed trip dogs are carried on the un- 
attached to the 


they 


derside of a rail front 
of the table, 


fouled with chips. The 


where will not be 


table is tra- 


versed through a conventional screw 


and nut arrangement, and powered by 


a separate 2-hp motor mounted on 
bed. 


table 


alternately 


hinged rails in the 

Standard 
to the right 
and left with a center stop position for 


automatic cycles feed 


right or left, o1 


Rapid traverse is at the rate 
of 300 ipm. Sixteen table 
from ‘e to 20 


salety. 
feeds, ranging 
ipm are obtained with 
change gears. , 

Sixteen spindle speeds in 3 ranges are 
available; 75 to 3000 rpm, 50 to 2000 
and 30 to 12000 rpm. Speed range and 
horsepower are interrelated. 

The Cincinnati Milling Machine Co.., 


Cincinnati 9, Ohio. T-7-1562 


Blast Cleaning Unit 


Batch 
cleaning machine, 


blast 
designed for econom- 


type airless abrasive 
ical blast cleaning efficiency, has an op- 
load 28 cu ft. It 


will clean sand, oxides, and other 


erating capacity of 
scale, 
contaminants from work that can 
withstand a tumbling action. 

[he unit, called Super 


engineered for 


any 


Tumblast, is 
productivity and 
over exX- 


high 


maintenance-free operation 
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tended periods of time. It may be oper- 
ated automatically or manually. Pe W/ 
For fast cleaning, this airless unit R ATT & | IT N = Y 
throws 830 Ib of abrasive per minute, ee. {/ 
employing only one abrasive hurling 
wheel. The abrasive shower spreads 
over the cleaning chamber in a uniform 
manner. 
Perhaps the greatest single cost saver 
in this machine is its separator. Using 


the air separation principle, it has three for the long Pusrhe. « 
times the separation surface found in 
| because they run longer! 








ae 


| Bi ay} tt] 


older machine designs for similar loads. 
Every pellet thrown is effective metal 
shot or grit. The optimum abrasive 
mixture is maintained throughout the 
blast cycle. 

The power-operated door prevents 
abrasive from escaping the machine. It 
will withstand impacts from both in- 
side and outside. It travels in tracks 
that are integral with the side frames 
of the machine. All high wear points 





are protected by Long-Lyfe liners of a 
spec ial heat-treated alloy steel that lasts 
25 to 50 times as long as ordinary 





standard liners. 
Design features of the unit make it 


particularly adaptable to automatic op- Next time you’re figuring tooling costs, remember it’s not 
eration. A single pushbutton will actu- 


seh Gili seantiie’ tates Wallin ta ls the purchase price that’s most important. It’s what you get 

loading. for your money .. . the number of clean, accurate threaded 
Wheelabrator Corp., Mishawaka, Ind. holes each tap delivers on the production line! 

T-7-1571 Correctly designed, carefully manufactured and rigidly 

inspected, every Pratt & Whitney Tap you buy has the same 

Tapping Head high quality. There is a complete line for all your needs . . . 

a a oe ey available from on-the-shelf stock at Pratt & Whitney 


called Tap-Saver, regulates driving Branches everywhere. 
torque automatically according to the w jor P&W C d Taveed Tan € ep Ne. 1-2 , 
? , te now for 7rounc rea ap Circular No. T-583 anc 
hardness of material, and type and size oy 
<ayagt aterial, and type and size Cut Thread Tap Circular No. 541. 


of tap, after a simple dial setting is 

made. It offers thread accuracy and 

good finish plus high output per tool, Ww 

while tap breakage is minimized. PRATT & HITNEY COMPANY 

Threads cannot be forced or “chat- re ee 

tered” when the spindle is withdrawn 

as it elevates slightly ahead of the tap ‘ a ce 
% : Branch Offices and Stock in Principal Cities 

so that the tap leaves the hole by 


16 Charter Oak Boulevard, West Hartford 1, Connecticut 


. ‘ 


spring retraction, avoiding damage to 
the starting threads 

It can be used for drilling, reaming. 
spot facing and counterboring. as well 
as right or left-hand tapping. A quick- 
change chuck permits rapid _ tool 
changes for different operations, using 
special tap and drill collets which are 
a part ol the set. 

\ series ol operations can be pet 


formed in sequence without reposition 


ing the machine spindle or the work. 
Only collet and tool are changed. 

The Davis Tap-Saver head is avail- 
able in three standard sizes to accom- 
modate Morse taper shank drill collet 
numbers 2, 3 and 4, respectively. Each 
head is supplied with three drill collets 
and seven assorted collets for right or 


Check Motions or Dimensions left-hand taps. Each size set accommo- 


dates 1% through 2-in. diam taps. 


In 001” up to 10” Range. Davis Boring Tool Div., Giddings & 


Lewis Machine Tool Co., Fond du Lac, 
Wis. T-7-1581 


Ames Long Range Dial Indicators in a variety of 





models are made for quality control applications re- USE READER SERVICE CARD ON PAGE 

-.2 . . = 169 TO REQUEST ADDITIONAL TOOLS 
quiring close tolerance and inspection. For example, OF TODAY INFORMATION 
you can measure in .001”, long slide travel, large cams, 
deep recesses or other dimensions requiring indicator 
spindle travel of up to 10”. 

In addition, Ames Long Range models have all the Digimatic, is used for operating com- 
advantages that are built into Ames regular indicators: — plex machine tools by means of digital 
dials of large diameter; easy-to-read, widely spaced gradua- Matvasiions Chat ave auismationny sete 

, ; puted and recorded on magnetic tape. 

tions; movable dials; replaceable contacts. All Ames Long 

Range indicators have count hands to indicate revolutions planning desk, the main parts of which 
Sees ; . : : are a high-speed decimal computer and 

of the indicator hand. Those with box covered, rack guide a tee senender: und a mechine eanteel 

have a slot in the cover graduated to register each inch of unit which governs operation of a ma- 


spindle movement chine tool by instructions on magnetic 
tape. 

Write today, sending your problem in long range Dimensions of a finished part are first 
measuring. Ames will be glad to suggest a solution. fed into the planning desk in sequence, 





Tape Control 


A numerical control device, called 


Digimatic has two main units: a 


Be sure to include drawings and specifications — your through a keyboard similar to that of 


. an adding machine. After each dimen- 
answer will be back faster if you do. ' . : 
sion has entered into the keyboard, the 


operator presses a “compute” button. 
Representatives in principal cities [he computer converts the dimension- 
al data into proper numerical instruc- 
as: tions, which is simultaneously record- 
we “Z 5 j f > tie te 
Bong, le ° > ed in pulse form on the magnetic tape. 
. - 
= Computation takes less than a minute 
2 . ‘4 VU 
me , : ‘ 
30 Ames Street, Waltham 54, Mass. for most dimensions. An indicator lamp 


MANUFACTURER OF MICROMETER DIAL GAUGES e MICROMETER DIAL INDICATORS flashes on when the computer is pre- 
FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-7-158 
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Computer in cabinet, at left, interpolates dimensional information into 
pulse signals recorded on magnetic tape. Cabinet at right contains power 
supply for all units of planning desk, Operator enters dimensions of 
part to be produced into Digimatic planning desk at the center. 


pared for the next dimension. 

The computer also checks itself, and 
flashes a warning light if it makes an 
error. 

The Digimatic can compute and re- 
cord the proper instructions for mill- 
ing true curves as well as straight lines. 
Simply setting two dials on the key- 
board instructs computer to produce 
either straight lines or curves and, if the 
latter, in which direction. 

Tape containing the instructions is 
rewound and played back to the ma- 
chine control unit. An operator is need- 


ed only to clamp the blank in the fix- 
ture, and insert a tool in the spindle. 

Servomotors on the milling machine, 
obeying the tape-recorded instructions, 
complete the piece automatically. If 
the machine deviates from instructions, 
transducers signal the electronic con- 
trol unit, which then produces the 
proper corrective instruction. Digimatic 
is accurate to 0.001 in. 

Electronics Control Systems, Inc. Af- 
filiate of Stromberg-Carlson, Div. of 
General Dynamics Corp., 2136-38 West- 
wood Blvd., Los Angeles, Calif. T-7-1591 





Automatic 
Testing Machine 


This automatic relaxation tester main- 
tains a fixed extension or strain when 
testing at elevated temperatures. 

When in use, a specimen is inserted 
in a circular testing furnace mounted 
between the crossheads. The furnace 
temperatures are controlled up to 2000 
F by a separate unit adjacent to the 
machine. 

\ predetermined extension in in./in. 
is selected, and the machine started at 
the desired loading speed. Load is 
applied to the specimen until the fixed 
extension is attained. As the specimen 
tends to strain further under the in- 
fluence of increasing temperature and 
load, the amount of load is automat- 
ically reduced to maintain the fixed 
extension. All variations of the test 
are recorded automatically by the XY 
electronic recorder mounted with all 
other controls on the machine face. 

Tinius Olsen Testing Machine Co., 
5381 Easton Rd.. Willow Grove, Pa. 

T-7-1592 
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Steel Roller 
Woehr-Roller-Leveller. 


flattens mild, hard-tempered and stain- 


Model 11-F, 


less steel, as well as aluminum, brass, 
or copper. Rigid specifications can be 
met with widths up to 42 in. and gz 
from 0.020 to 0.093 in. 


ges 
= 


It straightens sheet and coil stock, 


produces cut length flat sheet from coil 
and work-anneals deep drawing steel. 

This machine operates at a standard 
speed of 56 fpm. A single sprocket 
change can increase or decrease stand- 
ard speed as required. Power source 
for the roller-leveller is a gear-head, 
single-speed motor (or an _ optional 
variable-speed drive), which is readily 
accessible for easy maintenance. Manu- 
ally controlled reversing drum switch 
and motor cutout switch, with thermal 
overload protection, are standard equip- 
ment. One-man operation is safe and 
efficient. 

All eleven straightening rolls and the 
two feed rolls run in roller bearings, 
and all except the top feed roll are 
power driven by a closed gearbox. 
Bronze bearings in the gearbox are 
constantly lubricated by oil which is 
retained in the box itself. All other 
working parts are lubricated through 
pressure grease fittings. 

F. A. Woehr Machine Co., 
St., Rochester 8, N. Y. 


17 Favor 


T-7-1593 


Rotary Limit Switch 


Nine-point mechanical rotary limit 
switch, simple in design and operation, 
can be used for automatic machine 
operations or sequencing. It may be 
used on any make of press to control 
starting, stopping and interlocking of 
motion, time, sequence and recycling 


of press auxiliary equipment. It is also 
useful on other types of machines. 

The switch operates at various speeds, 
and is especially useful in control of 
rapid operations requiring split-second 
timing. 

Each of the 9 control stations on the 
face of the switch can be independently 
set from the front through the complete 
range of 0 to 360 deg. Switches are 
actuated by a single rotating helical 
cam. Each switch is independent of 
the others. although they may all be 
set to make or break at the same in- 
stant. 

Timing is precise and each station 
can be preset to within 1 deg; final 
microadjustment reduces this error to 
less than 14 deg of arc. Once set, the 
dials can be positively locked to pre- 
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TEFLON 
SEAL 


PAT, PENDING 





_. Eliminates 
valve and pump 
damage caused 


by overtightening 


*) ( i ints. EASY 
of le aky jo Trae tee tile) T 


Thread 
++. “TEFLON” SEALisim- | wow O 


mune to ALL hydraulic . pipe or $ jh, 
F P itting (no Le 

fluids and to steam, air, messy pipe SEAL ao —r 

water, solvents and prac- “dope” 


tically all gases and needed). 
chemicals! ats e Thread pipe 
E or fitting 





4 threads 

... Withstands tempera- | - a we poor 
4. i 

tures from —100° F. to desired 


plus 500° F.! a , direction. 
Tighten 


9 
.. Fully field tested and J. 


proven by leading manu- — 

em 
facturers! (only light 

torque 
required) . 
THQ) SEAL stops present pipe thread leaks instantly, prevents 
future leaks, saves cost and labor of special or welded fittings. 
For 3000 psi operation (15,000 psi minimum proof pressure). 
Comes in \e” to 2%” pipe thread sizes. 











ces and Complete Data 


TRUS AL DIVISION 


Flick Reedy Corporation 


2010 N. Hawthorne Ave. Melrose Park, I! 








Miller Fluid Power” is also a division of Flick-Reedy Corp. 





FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-7-160 





vent drifting from original settings. 

\ four-point model of the Automation 
Limit Switch is also available. Both 
are single-pole, double-throw types. 
Either model can be ganged on a 
single shaft. 

E. W. Bliss Co.. Canton 10, Ohio. 

T-7-1601 


Lead Comparator 


Bench model lead comparator, ca- 
pable of measuring the lead of threads 
in large diameters and long lengths, 
offers simplicity of operation to permit 
unskilled workers to obtain accurate 
dial readings when inspecting lead of 
worms, gages, bolts, taps, lead screws, 
etc. The comparator also may be used 


to check the spacing of holes, grooves, 
notches, etc. It is accurate to within 
0.0001 in. 

It inspects threads with the driving 
dog on the work and requires no ad- 
justment to centralize with the center 
line of the workpiece. 

Standard bench model SK-1003 has 
a thread diameter range of from 0.112 
to 2 in. Other sizes and capacities are 
available on special order. 

Accessories consist of a master for 
reference settings and extra contact 
points. 

Jerpbak-Bayless Co., Solon, Ohio. 

T-7-1602 


Insert Chaser Die Head 


This single die head, designed for 
use on No. 2 B & S automatic screw 
machine, may be used for straight, reg- 
ular taper or reverse taper threads 
with only a few minutes changeover. 

\ trip plunger cam is used to pro- 
duce the desired thread. 

The die head is so designed that on 
cutting straight threads the carriers are 
held in a constant position. On cutting 
regular taper threads. carriers are 
cammed for a receding action. For re- 
verse taper threads, carriers are 
cammed for a closing action. 

Straight thread capacity ranges trom 
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= FLUID PRESSURE 


-» BOOSTERS 


Save space, weight and investment cost by 
replacing pump installations in many appli 
cations 


Less costly to install, operate and maintain 


Hold pressure indefinitely without the mo 
tion and heat generation of ordinary pump 
circuits 


Provide—at point of cylinder thrust—more 
efficient power with less weight in less space 
than direct driven air cylinders 


Save up to 95% of air consumed by direct 
driven air cylinders 


Operate at speeds of 30 to 450 strokes per 
minute 





NOTE: In addition to its most complete line of ‘‘Custom-Built 
Boosters available on normal delivery, Miller offers bore 

ratio boosters for immediate delivery in either ¢ or 
troke Write for data and prices 











= 
es ll 


ad 


L 
LLY RECOMMENDED FOR 


© WELDING 
e PUNCHING 
@ SHEARING 
= SS SS SS SS e CLAMPING 
FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST e R IV ETI N G 
Other Miller products include: Air cylinders, 1%” to 20” Bores, it C RIMPI NG 


200 PSI operation; low pressure hydraulic cylinders, 1/2" to 6” 


bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high e@ PRESSING 


pressure hydraulic cylinders, 1%" to 12” bores, 2000-3000 PSI 
operation. All mounting styles available, 


and similar applications 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « 

BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 

RAPIDS » DETROIT « FLINT * FORT WAYNE » SOUTH BEND « INDIANAPOLIS , - 

« MILWAUKEE » LOUISVILLE « KANSAS CITY » SEATTLE * LOS ANGELES « 2010 Wt. HAWTHORNE AVE. @ MELROSE PARK, ILL. 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE » CHICAGO 

@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 





Its RESULTS 
that count! 


Speedier OUTPUT... 
ECONOMY...UNIFORMITY 


That’s what you get 
when you use 


POWER 

METHODS on your 
ASSEMBLING and 
FEEDING JOBS 


Let these mechanical 
helpers bring you 


more profitable results. 
Write Today, ask for Catalog! 


BOWL FEEDER 
Vibretery type, to select and 
feed smaller fragile ports. 


BARREL FEEDER 
with stationary ring cover, 
fer heavy-duty, large” 
production runs be 


BARREL FEEDER 
SPECIAL ASSEMBLING Seer: Hee, ter pee 5 SCREWDRIVING 


MACHINES rer! coho MACHINES 


Fer light assembly operations Bench and Pedestal types. 
using Selective Parts Feeders Pedestal Mode! A pictured 
te feed component parts 


DETROIT POWER SCREWDRIVER CO. 


2799-A W. FORT ST. DETROIT 16, MICH. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-162 
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34 to 4 in. long. Carrier range is from 
0 to lin. Pipe from ¥ to 34 in. can be 
accommodated. 

The Eastern Machine Screw Corp.. 
New Haven, Conn. T-7-1621 


Reamers with 
Interchangeable Heads 


These reamers are designed so that 
only the quickly installed head need 
be replaced because of wear or change 
in work. The head has a tapered hole 
to insure concentricity, and a special 
thread design to assure snug fit on the 
smoothly ground tapered shank. Ream- 


er operates free from binding or stick- 
ing because the cutting portion wears 
undersize and creates negative relief. 
Interchangeable heads are available 
in a range from 1% to 2%4 inches in- 
clusive, in \¢-inch increments with right 
or left-hand spiral flutes for through 
or blind hole reaming. 
lomkins-Johnson Co., Jackson, Mich 
T-7-1622 


Lathe Attachment 


This precision boring, turning and 
facing attachment is designed for use 
on any standard lathe for high-speed, 
semiautomatic production. Essentially, 
the Exactomatic attachment is a tool- 
holder mounted on long, hardened, 
precision-ground ways and equipped 
with both pneumatic and _ hydraulic 
action. Adjustable stops control length 
of cut and depth of bore. Feed rate is 
infinitely adjustable. 

Once set up for production, the de- 
vice is operated by a single push-button 
switch which starts the cycle. Two 


general-purpose precision toolholders 
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and a dial indicator are provided as 
standard equipment. 

Tool carriage has micrometer adjust- 
ment which, in conjunction with a pre- 
cision spindle, permits tolerances of 
0.0002 in. or less and holds taper to 
zero. Multiple-drilled toolholder plate 
provides for mounting of multiple tool- 
ing. Angular cuts may be made at 
high production speeds simply by 
mounting the unit at the desired angle. 
Various models and strokes are avail- 
able including compound units which 
will bore and face simultaneously. The 
attachment can be mounted on a milling 
machine for semiautomatic milling and 
slotting. 

Exact Level & Tool Mfg. Co. Inc.., 
High Bridge, N. J. T-7-1631 


Micro-Hardness Tester 
Micro- 


Hardness tester and metallurgical mi- 


Combination nondestructive 
croscope, with a load-weight range of 
from 25 to 1000 grams, requires only 
one minute for a complete test cycle. 

Interchangeable vise accessories per- 
mit its use for testing small precision 
ground or lapped parts, small diameter 
wires, thin materials or material coat- 
ings, thin sheet stock, cutting tool edges 
and ball bearings. 

Fast and easy to operate, it requires 


no special skills. A green light in the 
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head of the instrument shows when the 
indenter is in contact with the work. 
and a red light indicates when load 
cycle is complete. 

Vertical capacity is 2%g in.; maxi- 
mum spread of standard vise jaws is 
11%. in. Surface finishes of 40 micro- 
inches, rms or less can be inspected, 
and indentations of 0.0004 in. or smaller 
can be measured to within an accuracy 
of 0.00008 in. The spot to be indented 
can be located to within 0.0002 in. 

When the instrument is used as a 
metallurgical microscope, interchange- 
able objective lenses provide magnifica- 
tions of 200X and 400X. A camera can 
be attached to the eyepiece for making 
photomicrographs. 

The Sheffield Corp., Dayton, Ohio. 

T-7-1632 


Machinable Mandrels 


A line of machinable expanding man- 
drels can grip in a hole as small as 4% 
inch. The one-piece mandrel, called 
Erickson Expanding-Collet, acts as a 
reversed collet, gripping the workpiece 
on the inside surface. By inserting the 
Expanding-Collet, a machine can be 
converted to internal chucking. Grip- 


ping power is equal to a collet, and re- 
lease is as easy as a collet of the same 
style. These parts are machined to 
size on the customer’s equipment. Thus, 
multiple mandrel sizes can be _ ob- 
tained from one basic size of Expanding- 
Collet. 
tains maximum wall thickness since no 


One-piece construction main- 


drawpin is required. 
Erickson Tool Co., E. 23rd and Ham.- 
ilton Ave., Cleveland 14, Ohio. 
T-7-1633 


Micrometer-Stop Driver 


This micrometer-stop driver permits 
accurate use of standard, economical 
stub taper combined drill and counter- 
sinks commonly used in aircraft work 
and on the center holes of all kinds of 
shafts. 

In operation, the adjustable sleeve of 
the driver contacts the work first. The 
combined drill and countersink is then 
fed against light spring pressure until 








breed accidents . . . work stoppages .. . 


— a built-in regulator 


Order Now — 
from stock — 


Pipe Size 
3/8" 
r 1/2” 
sizes as follows: 3/4" 
a 








insurance claims. 

END SPLASHING — AND .. . REALLY COOL WORK AND TOOLS — 
with an AMERICAN AERATOR which introduces air from shop air lines right into your 
coolant line, forming millions of tiny cooling bubbles that cling to work and tools .. . 
AND — greatly increase effective heat transmission area. 


An AMERICAN AERATOR is a single, compact unit that has — 


— no filter or gadget to catch chips or impede flow 
— ‘Thru-Hole”’ construction — same size as coolant line. 


Model Price 
T-10 $14.50 








Pity the poor worker who must fight 
the splash and slop of cutting oils. 
HE REALLY HAS SOMETHING 
TO BE UNHAPPY ABOUT! 


And ... an unhappy worker is a poor worker .. . 


an unsafe worker. And — oily floors 


SPECIAL 
SIZES 
AVAILABLE 


$15.00 
$17.00 
$17.50 





AMERICAN AERATOR CO., INC. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD INDICATE A-7-163 





.. and you can change your method 
f cylindrical grinding to obtain 


MICRO-FINISH with POSITIVE ROUNDNESS! 
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The RED-E new grinding concept is so graphically 
an improvement over conventional methods that even 
the ‘die-hards’ are changing over. Old-timers through- 
out the country have convincing proof that chatter, 
wheel-marks, out-of-roundness and costly secondary 
operations can be eliminated and controlled . . . that 
roundness is only as accurate as the Center hole align- 
ment. With RED-E they now achieve super-finishes 
in cylindrical grinding! 


Send for the new RED-E Concept Booklet! It explains 
how you can obtain the ultimate in grinding accur- 
acies to within less than 50 millionths (0.000050” ) t.i.r. 


READY TOOL CO. 
558 Iranistan Ave., Bridgeport 5, Conn 


Gentlemen: 
Please rush ( ) copies of your Concept Booklet. 


[.]) May we have your new Center Catalog, too, please? 


Address 


Today 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE 


Company 


City Zone State 


| 
| 
| 
| 
| 
| Name 
| 
| 
| 
| 
' 





the feed is stopped positively at a 
depth that can be preset in 0.001-in. 
increments by adjusting the driver 
sleeve. 

This adaptation of Cogsdill’s Micro- 
Limit antifriction bearing. driver is 
available with straight or taper shank, 
and can be used in drill presses, lathes 
or hand drills. 

Cogsdill Twist Drill Co.. 12980 W. 
Eight Mile Rd.. Detroit 21, Mich. 

T-7-1641 


Flame Cutoff Machine 


This flame cutoff machine performs 
straight cutoff and beveling operations 
on medium and large diameter bar 
stock and pipe. 

For pipe cutoff operations, the torch 
is mounted radially, and in operation, 
describes a complete revolution about 
the work. For bar stock cutting, a secant 
action of the torch is used, with the 
torch head describing only part of a 


revolution. Built-in safety limit switches 
stop rotation of the torch head at com- 
pletion of the cut. 

Pressure piping may be beveled with 
machine accuracy and uniformity on 
this cutoff machine. To permit this op- 
eration, the torch is mounted in an 
idjustable angle clamp. which is easily 
set to the desired bevel angle. 

To accommodate the full range of 
pipe wall thicknesses and bar stock 
diameters, the torch head is driven 
through a variable-speed drive mech- 
anism. Smooth, uniform motion of the 
torch head assures clean, accurate pro- 
duction cutting. 

Speedi-Burn Products Co.. Ine.. 534 
Linden St., West Hempstead, N. Y. 

T-7-1642 
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Spray Gun < il ee k = 
Coatings of metals and ceramics can Wi son Roc we . 


be thermal sprayed without the use of 

compressed air with the Metco Type P Ha rdness Testers 

ThermoSpray Gun. Powder materials 

are applied at high speed and deposit 

efficiencies are better than 95 percent. 

High thermal efficiency permits use of 

high-melting-point materials. Why 
ThermoSpray powders: specially de- - 

veloped for use with the ThermoSpray Ge 

gun, are held either in the reservoir on | WI LSON 

top of the gun or in a separate hopper. 

The powders are fed through an abra- 


ere - = =—SSSSéROCKWELL 
means accuracy, 
speed and 
economy 


~ EVERYWHERE 


proper where they are picked up by ; 8” Capacity 

gas flow and fed to the gun nozzle. Two Rockwell Hardness Tester 
lightweight hoses, attached to the rear 
of the gun, carry oxygen and either 


ace ‘ne ¢ drogen, lepe ling o ° . ° 
acetylene or hydrogen, depending on ® WILSON field service is the best we know how to make it. In 


every industrial area, WILSON offices are well staffed with factory- 
' “aaa” trained experts who “practically eat and sleep’’ hardness testers. 
acing may be ie in the as-sprayed con- 

dition, semifused. or can be completely These experts help make sure that— 


fused to the base material. Stainless 


‘jecl and bronze are used asspraved | YOU Get the Hardness Tester You Need 


and provide coatings similar in many Whether your hardness tester is required ,; 

respects to those obtained with wire for use in laboratory, tool room, inspection A FULL LINE 

type metallizing guns. department or on the production line, there TO MEET 
Metallizing Engineering Co., Inc., is a WILSON model to serve you best. EVERY HARDNESS 

110] Prospect Ave.. Westbury. L.L.. P ' TESTING 

N.Y T-7-1651 | Consultation is as Close as the Phone | = REQUIREMENT 


Changing work conditions frequently call FULLY AUTOMATIC 
USE READER SERVICE CARD ON PAGE for different accessories, sometimes a differ- e 
169 TO REQUEST ADDITIONAL TOOLS ent model of tester. A WILSON expert is never SEMI-AUTOMATIC 
OF TODAY INFORMATION more than a few hours away to make sure, e 
that the service you get from your WILSON REGULAR 
. ; equipment is all that you expect. e 
Fluid Drives ostiiin 
\ series of Class 2 adjustable-speed | You Get Prompt Service if You Need It , 
Gyrol fluid drives for 1 through 25-hp SUPERFICIAL 
. 


TUKON 
MICRO & MACRO 


the work and the powder being sprayed. 
Self-fluxing alloys used for hard- 








Hardness testers must always operate at 
peak efficiency. WILSON owners know they 
can count on WILSON service to make sure 
tomatic speed adjustment and accuracy that their equipment is always ready. 
of repeat speed settings are essential. *Trademark registered 
The self-contained units can be oper- 
ated continuously without attention. | WILSON “ROCKWELL”... 


They can be used with single-speed 


applications is designed for installa- 


tion where minimum maintenance, au- 


: the world’s standerd of hardness accuracy 
motors for manual or automatic ad- 


ste ble. stepless speed co ‘ol. Where are ° ees 
ee : a7 = Acco Vilson Mechanical Instrument Division 


a two-directional motor is used, the 


Huid drive and load can be reversed jan AMERICAN CHAIN & CABLE 


while in motion. 
rhe totally enclosed drives are avail 2] 


able in 4 sizes. All units can be used mm 





230-H Park Avenue, New York 17, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-165 
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THESE 


40-TON 
PRESSES 


take job after job in stride and give 
you top speed and uniform cutput 
on a variety of work. They stress 
simplicity in every detail to achieve 
quicker set-ups, easier changeovers 
and simpler operation. All are 
extra rugged, high precision units, 
made to withstand hard usage and 
assure long, satisfactory service. 
They are very moderately priced. 


OB! 
PRESS 


Significant savings may result if you let our 
engineering staff assist you. There Is 
no obligation. 





Rousselle Presses 
are sold exclusively 
through leading 
machinery dealers. 


Choice of 
25 models 
in 5 to 
40-ton sizes. 


Manufacturers of Rousselle Presses 


SERVICE MACHINE CO. 


2310 WEST 78th STREET 


a CHICAGO 20, ILL. < 


INDICATE A-7-166 
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at operating speeds of 1200 and 1800 
rpm, and the two smaller sizes can also 
operate at 3600 rpm. Drives may be 
powered directly by a motor or through 
V-belts or chain. Output connection 
may be direct, belt or chain. 

Cast end bells are designed with a 
flat surface to permit direct mounting 
of centrifugal pumps, or guards for 
flexible couplings or pulleys. 

Speed reductions up to 4:1 are per- 
mitted for constant torque loads and 5:1 


for variable torque loads. Either water 
or air type oil coolers are available. 

Lengths (over shafts) of the drives 
range from 2134 to 3834 in.; heights, 
from 197% to 223¢ in.; and widths, from 
15 to 18 in. for the 4 sizes. 

American Blower Corp., Detroit 32. 
Mich. T-7-1661 


Contour Measuring Unit 
Quick, 


specting of 


accurate checking and _ in- 


radial accuracy of con- 


toured surfaces may be done with this 


economical Contour-O-Scope measuring 


instrument. 


Easy to operate, the unit is designed 
for direct readings and does not re- 


quire intricate setups or layouts. 


Summit-Roberts Products, 


Inc., 830 
New York Ave.. Toledo. Ohio. T-7-1662 


Milling Spindle 


Heavy-duty, belt-driven precision 
milling spindles are available in a range 
of sizes from 1 to 50 hp, with standard 
No. 10, 20, 30, 40, 50 or 60 milling 
machine noses. 

These milling spindles are equipped 
with two big, cylindrical roller bearings 
which Their 
bores are tapered as are the massive 


carry the radial loads. 


shafts in these spindles so that the 
bearings may be individually preloaded. 
\ pair of precision thrust bearings also 
are permanently preloaded to stabilize 
the shaft axially. 

The bearings are permanently lubri- 
cated and the spindles run at low tem- 
perature. 

The milling spindles may be arranged 
to operate in any position. They are 
also available with totally enclosed, fan- 
cooled motor drives from 1 to 100 hp. 

Pope Machinery Corp., 261 River St.. 


Haverhill, Mass. T-7-1663 


Dial Indicator Checker 


Master dial 
checker provides a quick, dependable 
method of checking accuracy of A.G.D. 
indicators. 


Easy-to-use indicator 


In operation, accuracy of the dial in- 
dicator is checked against a calibrated 
wheel, 8 in. in diameter with a microm- 
eter barrel as its hub. 
0.0001 in. are 


Graduations of 


marked on the outer 
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rim of the wheel and may be lined up 
with a hairline sight. The indicator 
contact point is set against the mi- 
crometer spindle by means of a ver- 
nier zero adjustment which does not 
require locking. 
Petz-Emery, Ine.. 


ie 


Pleasant Valley. 


T-7-1671 


Limit Switches 
with Plactic Covers 


\ watertight plastic cover has been 
added to this line of Loxswitch limit 
switches in order to permit operator to 
observe contact action in the interior 
of the switch without removing the cov- 
er. The cover is designed to make it 
suitable for application where dusty, 
oily or wet conditions prevail. 


The plastic covers are made with an 


acrylic plastic material held in position 
by an especially designed steel frame 
and captive cover screws. A watertight 
neoprene gasket provides a positive wa- 
ter seal between the housing of the 
switch and the cover. 

R. B. Denison Mfg. Co., 102 St. Clair 
Ave., N. W.. Cleveland 13, Ohio. 

T-7-1672 


Drill Stops 


An improved line of drill stops can 
be used where several holes must be 
drilled to the same depth. These tools 
will stop accurately against a fixture 
bushing or the face of the work. 

Micrometer adjustment has _ been 
added to units by the combination of a 
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—_ 
HAVE YOU TRIED 


THIS EXTRAORDINARY 
CLEANER ? 





Oakite Rustripper removes rust and heat scale 
the same operation that removes oll. It avoid 
hvdrogen embrittlement, damage to machined 


id pickling 
surfaces and other disadvantages of acid pickling 








Have you taken 
the four good steps? 


" C7 . . 
How can cleaning costs be reduced 33% while 
cleaning quality is being improved? 
See pages 7 and 8 of booklet. 


What are four easy ways to improve the average 
rinse tank? See page 10. 


What causes hydrogen embrittlement during 


electroc le aning: W hat 1S the remedy: 
Nee pages 15 and 16. 





Do you need a brass cleaner 
that gives better protection 
against tarnishing? 


Oakite 


scientific protection against the oxy gen that tar 


has a new brass cleaner that provides 


nishes brass and other copper alloys during the 


application of reverse current. 





“It cut our cleaning rejects 

by more than 90%” 

Says a manufacturer who found that Oakite Com- 
position No. 95 gave him: 

BRIGHTER PLATING—A|! films removed ...no residues, 
no undersurface shadows, no anodic blackening, 
nothing toimpair the brightness of the electroplate. 
FEWER REJECTS— Major causes of blistering and 


peeling eliminated ... Consistent success in baking 
tor 60 minutes at 300°F, 


tlectrociesning 
zac base 


de Castings 








OAKITE PRODUCTS, INC. 

58 Rector Street, New York 6, N. Y. 

Send me the FREE booklets indicated 
Here’s the best shortcut in the field of electroplating 
Four good stet 


toward better electroplating on steel 


What NI W tor electrocleaning bra and other 


copper all 


Good news about electrocleaning zinc-base die castings 
NAME 
COMPANY 


ADDRESS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


FREE 

For further 
information, 
ask for 
booklet 


OAKITE 


tives in 
ties of 


>. and Canada 
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precision calibrated quick-lock nut and 
a reference line on the threaded body 
of the tool. Depth adjustment is fast 
and easy. Changing tools also is a sim 
ple operation. 

Chip windows prevent packing of 
chips around the tool and thus prevent 
chips from wiping grooves in the stop- 
ping face. Small body diameter permits 
operation on close centers and near 
shoulders or obstructions. 

Standard drill stops are available in 
8 sizes to accommodate drills up to 14% 
in. diameter. 

Scully-Jones and Co., 1901 S. Rock- 
well St., Chicago 8, Il. T-7-1681 


Flatness Measurement 
Device 


This unit designed to provide preci- 
sion measurement of flatness, has a 
helium lamp to assure accurate meas- 
urements to 1 light band (0.0000116 
in.) or less. 

Compact and lightweight for easy 
portability, this device, called Mono- 
light, is self-contained within its own 
metal case which measures only 54% x 
6 x 8'4 in. when closed. 

rhe opal glass lighting area is 4% x 


1 


74% in. Dual vents are built into the 


case to cool the heavy-duty enclosed 
transformer. For vibrationless measur- 
ing under all conditions, the unit is 
set on rubber mounts. 

Spitfire Tool Co., 2931 N. 
Rd., Chicago 41, Ill. 


Pulaski 
T-7-1682 


Tumbling Barrel 


This vibratory tumbling barrel is de- 
signed to provide both rotating and 
shaking action simultaneously, result- 
ing in more work than conventional 


units during a given length of time. 
The unit also may be used in the 
field of stress relieving and for preplat- 

ing operations. 
Elliott Mfg. Co.. 

hamton, N. Y. 
T-7-1683 


350 State St., Bing- 
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ONE Drill Grinder 
Sharpens ALL Drills 


@ 90° to 140° Included Angle 
@ a" to 22” Diameter 

@ 2-3-4 Flutes 

@ Without Chucks or Collets 


STERLING 
Model “DV” 
Variable Angle 


DRILL GRINDER 


Write for complete 
information on the STERLING 
Model ‘‘DY"’ Drill Grinder 


This Tool & Cutter Grinder has 


BIG CAPACITY 


(11 swing—14" between centers) 


At LESS Cost 


Sterling Model “RK-2" provides more 
capacity at half the cost of a Universal 


Grinder. Write for details. 


McDONOUGH MFC. CO. 


1517 GALLOWAY ¢ EAU CLAIRE, WISCONSIN 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-168 
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Air Hammer 


New high-speed repeating, or vi- 
brating, air-operated impact machine, 
Model 150-RH, uses a l-in. diam ham- 


mer-pellet at constant stroke, with vari- 


we 
ce 


a. 


able air pressure. Contact of the tool 
with the work opens the hammer valve, 
and as long as pressure is maintained 
by the foot pedal, the hammer shuttles 
up and down at a frequency of 6500 
spm. 

Heidrich-Nourse Co., 631 E. Third 
St., Los Angeles 13, Calif. T-7-1684 
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Literature 
Number COMPANY DESCRIPTION 

A-7-240 Ace Drill Bushing Co., Inc.............Drill Bushings—New catalog contains technical data, comparison tables, price 
lists and name of nearest dealer. (Page 240) 
A-7-179-2 Ace Drill Corp. ............00..ceeeeee Reamers—Catalog No. 52A contains data on drills, hardened drill blanks and 
chucking reamers. (Page 179) 
Acme Industrial Co. Drill Jig Bushings—Data available on micro, standard and tungsten carbide 
drill jig bushings, dowel pins, chamfer micrometer gages and portable 
bench centers. (Page 58) 
The American Tool Works Co. .... . Radial Drills—Bulletin 327 contains data on American radial drilling ? — 

ines, ‘age 
The Cincinnati Milling Machine Co. Hydroforming—Bulletin M-1908 contains data on Hydroforming. (Page 43) 
The Cleveland Crane & Engineering Co. Shearing Equipment—Illustrated Catalog No. 2011 gives construction and en- 
gineering details. (Page 210) 
Arthur A, Crafts Co., Inc. ............. Carbide Form Tools—Catalog available on “Complete Carbide Tooling for 
Davis Boring Tool Div. Automation.” (Page 171) 
Giddings & Lewis Machine Tool Co...Tapping Head—Bulletin No. DB-160 describes Davis Tap-Saver applications 
for decreasing machining costs. (Page 248) 
Detroit Broach and Machine Co. ...... Broaching Machines—Six catalogs available on Detroit Broach broaching 
machines. (Pages 208-209) 
Detroit Power Screwdriver Co. ........ Machine Attachments—Catalog describes power methods for assembling and 
feeding jobs. (Page 162) 
A-7-44 DeVlieg Microbore Co. ............... Toolhoider—Lllustrated catalog describes Microbore Flash-Change tool- 
holder. (Page 44) 
A-7-10 ee DOA Cais oi'es Sanco Mach oc Bagn ae Gage Blocks—Catalog contains data on DoAll rectangular and square block 
sets and block accessories. (Page 10) 
A-~7-252-3 Elgin National Watch Co. ............. Diamonds—Booklet tells how diamond abrasive assures better metallographic 
A-7-231 Frauenthal Div. specimens. (Page 252) 
Kaydon Engineering Corp. Special Machine—Bulletin No. 301 contains data on 3100 Series precision 
turning and grinding machines. (Pages 230-231) 
A-7-179-1 The Gaertner Scientific Corp, Microscope—Bulletin 161-54 shows applications, models and specifications for 
A-7-49 General Mills Chemical Div. toolmakers’ use. (Page 179) 
General Mills Epoxy Tools—Booklet “Progress Thru Research” contains a fact-filled article 
on plastic tooling. (Pages 48-49) 
A-7-193 Greaves Machine Tool Co. ............. Milling Machines—Comparison chart on mills offered; also information on 
attachments and accessories for Greaves mills. (Page 193) 
A-7-68 Hanna Engineering Works Cylinders—Catalog 233B gives details on Hanna fluid power ae 5 oa) 

‘age 
A-7-45 Mannie: Cares oy. 5... hasakentadiceacd. Control Valves—Bulletin 113 contains data on Series H hydraulic cylinders 
and bulletin 213 on Series A air power cylinders. (Page 45) 
A-7-5 Hardinge Bros., Inc. .................. Lathes—Bulletin HLV contains data on Model HLV 10-inch toolroom lathe. 
A-7-66 Haynes Stellite Co. (Page 5) 
Div. Union Carbide and Carbon Corp..Cutting Tools—“Haynes Stellite Metal-Cutting Tools” booklet contains data 
on cutting tools. (Page 66) 
A-7-185-2 Ideal Industries, Inc. Live Centers—Booklet contains data on Ideal’s complete line of i" un 

age 


THE TOOL ENGINEER DETROIT 38, MICH. READER 


Plecse send me further information as indicated below: poe y 
(Mark Key Number of trade literature, tools or advertisements) 


ADVERTISERS TRADE LITERATURE TOOLS OF TODAY 


ae 





USE THIS 
HANDY FORM => 


to obtain further 
information about 
advertisers, trade 
literature or tools 
of today appearing nee POSTION 
in this issue of THE FIRM BUSINESS 
TOOL ENGINEER. Please Firm Address 


heck 
Nopostage needed. i “ C) Home Addvets EET 




















T™ 
Ni 




















a 


























CITY ZONE NO. STATE 








eee ervic e ED 


TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


—— 








DESCRIPTION 


SS eS ee ee 
e 
Filters—Three catalogs giving complete data on Marvel Synclinal filters. 
(Page 153) 
Carbide Tools—Catalog 56G contains data on reworking cutters to first-class 
condition, plus other Metal Carbide products. (Page 40) 
Surface Measurement—Bulletin LT18 contains technical aspects on surface 
measurement, (Page 155) 
Reproduction—Bulletin TE-7 contains data on Micro-Positioner for repetitive 
reproduction. (Page 270) 
Neleo Tool Co., Inc. Cutting ee 24-page manual on “Suggestions for Operating and 
Maintaining Nelco Tools.” (Page 151) 
Niagara Machine & Tool Works .Presses—Bulletin 56 contains facts on new Series E inclinable er me 
ages 
Northwestern Tool & Eng. Ca... Setup Component—Catalog No. 23 contains data on T-nut and stud sets, s 
block and clamp sets, and punch press sets. (Page 208) 
Numberall Stamp & Tool Co. Numbering Machine—Bulletin TE-70 contains data on Multi-Wheel number- 
ing machine Model 70. (Page 242) 
The OK Tool Co., Inc. .......ss0008-00- Milling Cutters—OK’s new multidiam tool book now available. (Page 67) 
Pi felt Co, Be. ices cteasee Bending Machines—Cost-cutting ideas in latest bending and end finishi 
ines Engineering Co. Ben genegy “ih . : Pan at 
Grinding—Red-E, “New Concept in the Art of Grinding” explains grinding 
accuracy to within less than 0.000050 tir. (Page 164) 
Power Units—Booklet contains data on Rivett hydraulic solenoid panel 
valves. (Page 243) 
Special Tools—Brochure illustrates and describes Seibert’s complete line of 
helding and driving tools. (Page 147) 
Machine Tools—Bulletin 769 contains facts on the line of Sundstrand machine 
tools and “Engineered Production” service. (Pages 234-235) 
Taft-Peirce Mfg. Co. ..........+..2+5.- Gages—Catalog No. 613 contains data on Comp-U-tair air gage. (Page 148) 
Twentieth Century Mfg. Co. ........... Cutting Tools—New selective catalog on cutting tools available. (Page 185) 
Uddeholm Co. of America, Inc. Tool Steels—New tool steel stock list No. 12 available, (Page 182) 
Special Machines—Bulletin 15-T contains specifications for U.S. Multi-Slide 
machines. (Page 190) 
Drill Bushings—New 98-page catalog describes line of Universal eos. 
(Page 54) 
' The Van Keuren Co. ............: \,....Gages—258-page Catalog and Handbook No. 36 contains technical engineer- 
ing information on measuring problems and methods. (Page 204) 
Wales-Strippit Corp. Die age gs saeco No. 12F contains data on the Wales-Way punching 
units. Page 154) 
Dan aiew Co. ies Wiikak eb iceti ces ccct Slitters—Book contains time studies, production records, and other data on 
the economics as well as mechanics of slitter operation. (Page 202) 
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Versatile “lay away” 
clamped-on carbide 
circular form tool 


Replacement costs and delays vanish 
with Crafts rugged, heat-treated alloy 
steel Tool Holder. Can be used over 
and over again for any number of dif- 
ferent contours on B & S #00, #0, #2 
machines 

Simply order our interchangeable 
carbide tips optically ground to your 
specifications. In stock for immediate 
delivery. 


Diamond Dressers Diamond Tools 





_ 


Carbide Gages Special Carbide Tools 





Send Today for FREE CATALOG “Com- 
plete Carbide Tooling for Automation”. 
Describes Crafts’ newest time and money- 
saving contributions to the tooling field. 


Arthur A. CRAFTS Company, Inc. 
601 Newbury Street 
Boston, Mass. 
Chicago 
Detroit 
Philadelphia 
Bristol, Conn. 
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and where 


July 10-12. WesteRN PACKAGING AND 
MATERIALS HANDLING SHow, Pan Pa- 
cific Auditorium, Los Angeles, Calif. 
More facts may be obtained from Rich- 
ard S. Wolcott, ¢ lapp and Poliak, Inc.. 
341 Madison Ave., New York 17, N. Y 


July 30-Aug. 3. AmerRiCAN MACHINE 
loo. Distrisutrors Assn, and NATIONAI 
Macuine Toot Buripers’ Assn. Ma 
chine tool sales conference, Purdue 
University, West Lafayette, Ind. Get 
further details from NMTBA headquar- 
ters, 2071 E. 102nd St., Cleveland, Ohio. 


Aug. 6-8. Society or AUTOMOTIVE EN- 
GINEERS, Inc. National West Coast meet- 
ing, Mark Hopkins Hotel, San Fran- 
cisco, Calif. More information is avail- 
able from society office, 29 W. 39th St., 
New York 18, N. Y. 


Aug. 6-17. UNiversity or CALIFORNIA 
aT Los AnceLes, Department of Engi- 
neering, cooperating with University Ex- 
tension and Los Angeles Section of 
American Society of Quality Control 
sponsoring a course on Statistical Meth- 
ods in Industry; includes basic cours« 
in quality control by statistical methods 
and advanced course in industrial statis 
tical methods. Request more details 
from Prof. Edward P. Coleman, Dept. 
of Engineering, UCLA, Los Angeles 24 
Calif. 


Aug. 22-24. 


Crvir Encineers. Annual meeting of 


AMERICAN SOCIETY 0} 


national hydraulics division. University 
of Wisconsin. Inquire for details from 
Prof. Arno T. Lenz, College of Engineer- 
ing, University of Wisconsin, Madison, 


Wis. 


Sept. 7-9. Metrat Powper Assn. Fall 
meeting, The Homestead, Hot Springs, 
Va. Get full particulars from associa- 
tion office, 420 Lexington Ave., New 


York 17, N. Y. 


Sept. 9-12. Nationa METAL TRADES 
Assn. Eastern plant management con- 
ference, Essex-Sussex Hotel, Spring 
Lake, N. J. Association office, 122 S. 
Michigan Ave., Chicago 3, Ill., can sup- 
ply other facts. 








Ives you 
7 es 


edge on 
production 





Call your 
L+] 
distributor 


“The 
Reamer 
Specialists 


LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 
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Sept. 9-12, INSTITUTE O1 
CHemMicaL ENcineers. Fall meeting. 
William Penn Hotel, Pittsburgh, Pa. 
Direct inquiries to 120 E. 41st St., New 
York 17, N. Y. 


AMERICAN machinery and 
Public Auditorium, 
further information, 
Shea Inc., One 


burgh 22, Pa. 


materials exposition, 
Cleveland, O. For 
contact Hanson & 
Center, Pitts- 

















Gateway 














Sept. 10-15, Investment Castine In- Sept. 16-21. American CHEMICAL So- 

















STITUTE. Intensive 6-day course. Uni- cieTy. Annual meeting, Convention 
versity of Michigan. For more data. Hall, Atlantic City, N. J. Society office, 








write 


1155 16th St. N.W., Washington 6, D.C., 


will provide further data. 


to institute office, 27 E. Monroe 
St., Chicago 3, Illinois 





























Sept. 16-22. 


AMERICAN SOCIETY FOR 

















Sept. 11-13. American Die Castine : ae 
P 4 . Testinc Mareriats. 2nd Pacific area 
INstiTuTE. Annual meeting, Edgewater societal tmnatin i : hibit 
op ational meeting and apparatus exhibit, 
Beach Hotel, Chicago, Ill. Write for s basin ; 

















Hotel Statler, Los Angeles, Calif. De- 





other data to institute office, 366 Madi- 


















































tails may be had from society office 
son Ave.., New York 17, N. y . . . , 

1916 Race St., Philadelphia 3, Pa. 
Sept. 11-14. Packacinc MacHinery Sept. 17-21. INstRuUMENT Society oF 
Manuracturers Institute. Packaging America. 1]th annual instrument-auto- 







































In Defense or Peace 


ECLIPSE Sooctial 


.... ARE THE BEST BUY! 


Special Cutter forms 
ball seat in road build- 
ing machinery unit. 




































Eclipse Radial 
Drive High Speed 
Steel Cutter bores 
5 diameters in 


é 


Since 1913—through two wars and during the peace years—Eclipse has 
met the exacting and changing demands of industry for special purpose 
end cutting tools. What better test? What better recommendation? Our 
large modern plant can serve you, too. Send your problem to us, today! 


GEUATF ELYULE LIDS LO 


“foe. unded on 19/3 
Cc H G AN 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-172 




















Tungsten Carbide Tipped 
Cutter precision bores three 
diameters in aluminum 
gear case. 


























Multi-diameter cut- 
ter with Tungsten 
Carbide Tipped in- 
serted blades for 
boring, counterbor- 
ing and chamfering. 





















Radial Drive 
Tungsten Carbide 
Tipped Cutter 
bores gear pocket 
in oil pump. 



































































exhibit, New 
, New York, N. Y. Direct 

society office, 1319 Alle- 
Pittsburgh, Pa. 


mation conference and 
York Coliseum 
inquiries to 
gheny Ave., 


Sept. 19-21. PorceLain ENAMEL INstI!- 
TruTE, Inc. 25th annual meeting. The 
Broadmoor, Colorado Springs, Colo. In- 
stitute headquarters, 1145 Nineteenth 
St., N. W., Washington 6, D.C., can 
provide other data. 
Sept. 21. Currinc Toot Manuractur- 
ERS Assn. Fall meeting, Lockmoor 
Club, Detroit, Mich. Write to associa- 
tion office, 416 Penobscot Bldg., Detroit 
26, Mich. for details. 


Sept. 24-25. Marertat Hanp.ine In- 
STITUTE. Fall meeting, Greenbrier, 
White Sulphur Springs, W. Va. For 
more facts institute office, One 
Gateway Center, Pittsburgh 22, Pa. 


write 





Sept. 24-25. Sree: Founpers Society 
oF America. Fall meeting, The Green- 
brier, White Sulphur Springs, W. Va. 
Request more information from society 
office, 606 Terminal Cleveland 
13, Ohio. 


Tower, 


Sept, 25-27. 
RUM, INC. 
atomic 


Atomic INDUSTRIAL Fo- 
2nd annual trade fair of the 
industry, Navy Pier, Chicago, 
Ill. Get other facts from organization's 
office, 260 Madison Ave., New York 16. 
Nd. 


Sept. 25-28. Association oF IRON AND 
STEEL ENGINEERS. Annual meeting and 
Public Auditorium, Cleve- 
Write for details to asso- 


1010 Empire Bldg., Pitts- 


exposition 

land, Ohio. 
ciation office, 
burgh, Pa. 


Oct. 1-3. Nationax ELectrronics Con- 
FERENCE Inc. Annual meeting and ex- 
hibit, Sherman Hotel, Chicago, Ill. De 
tails are available from conference head- 
quarters, 84 E. Randolph St., 
1, Til. 


Chicago 


Oct. 1-5. American INstITUTE oF ELEc- 
TRICAL ENGINEERS. Fall general meet- 
ing, Morrison Hotel, Chicago, Ill. Write 
for more information to institute office, 


33 W. 39th St., New York 18, N. Y. 
Oct. 2-6. Society OF 


GINEERS INc. National meet- 
ing, aircraft production forum and air- 
craft engineering display, Hotel Statler, 
Los Angeles, Calif. More information 
may be had from society office, 29 W. 


39th St., New York 18, N. Y. 


AUTOMOTIVE EN- 


aeronautic 






Oct. 3-5. STANDARDS ENGINEERS Soci- 
eTY, Fifth annual meeting on “Stand- 
ards—Guides for Tomorrow,” Hotel 
Willard, Washington, D. C. Write to 
the society, P.O. Box 281, Camden 1, 
N. J. for more information. 


The Tool Engineer 











Walter W. Tangeman has been elected 
chairman of the board at the recent 
organization meeting of the directors of 
Cincinnati Milling Machine Co. He has 
been executive vice-president since 1934. 

At the same time, Swan E. Berg- 
strom, who has been a vice-president 
and manager of the Machine Tool Div.., 
was named executive vice-president. Mr. 
Bergstrom is a member of ASTE’s Cin- 
cinnati chapter. 


William E. Rudel has been named 
to the newly created post of executive 
vice-president of Rudel Machinery Co., 
Inc. At the same time, Herman F. 
Zorn, sales engineer in the Schenectady 
area, was appointed a vice-president, 
and was elected a member of the board. 


Appointment of John Booth to the 
office of vice-president in charge of 
research has been made public by 
Abrasive Dressing Tool Co. Mr. Booth 
formerly was a vice-president at X-Ray 
Inc. in charge of automatic develop- 
ment. 


Glen J. Hartman is new manager of 
operations of Ohio Seamless Tube Div. 
of Copperweld Steel Co. succeeding 
Raymond E. Dewey who resigned. Mr. 
Hartman has served as assistant man- 
ager of operations since May 1955. 


Marvin R. Anderson is new 
president of Michigan Tool 
Co., sueceeding Oscar L. 
Bard who became _ board 
chairman. Mr. Anderson, 
who was previously execu- 
tive president, is a member 
of ASTE’s Detroit chapter. 
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Eduard Baruch is president 
of Heli-Coil Corp., succeed- 
ing Louis R. Ripley who be- 
came board chairman. Mr. that 
Baruch, who was instrumen- 
tal in forming Heli-Coil, has is the director of welding the past 20 years, he has 
been a vice-president and a 
director since 1951. 


Joel Hunter lfas been elected chief 
executive officer of Crucible Steel Co. of 
America, assuming responsibility for 
general management of the company’s 
activities. Mr. Hunter, who has been 
president of the firm since May, 1954, 
William P. Snyder, Jr., 
Crucible chairman, who announced his 


succeeds 


desire to be relieved of active manage- 
ment of company affairs. Mr. Snyder 
continues as chairman, presiding at 
meetings and acting in an advisory 
capacity. 


Two promotions recently announced 
by Austenal Laboratories, Inc. involved 
Paul F. Collins and Albert M. Talbot. 
Dr. Collins, formerly vice-president ir 
charge of the Microcast Div., now 
directs operations of all three divisions 
of Austenal. Mr. Talbot, while retain- 
ing his position as director of research, 
succeeds Dr. Collins as head of Micro- 
cast. 


Fred W. Lucht has rejoined Goddard 
& Goddard Co. with which he was as- 
sociated until 1931 when he resigned to 
join Carboloy Co. At Goddard and God- 
dard he will be in charge of a cutting 
tool application research laboratory to 
be created under his supervision and 
will continue programs of research and 
development 


annual meeting. 


research at A. 
Corp. 


J. J. Chyle was elected to 
serve as president 
American Welding Society at 
organization’s 


Mr. Chyle 


Noble & Westbrook Mfg. Co. has 
announced election of officers to serve 
the company. William C. Westbrook 
is chairman of the board, G. Edgar 
Westbrook is president, and Howard 
B. Noble is vice-president and treasurer. 


Robert S. Ingersoll was elected 
president of Borg-Warner Corp. in a 
major reorganization of the firm’s top 
management. He formerly was an ad 
ministrative vice-president. Roy C. 
Ingersoll, was reelected board chair 
man and was named chief executive off- 
cer but relinquished the presidency 
which he has held for six years. Lester 
G. Porter, previously an administrative 
vice-president, was elected to the newly 
recteated position of executive vice 
president. 


Henry M. McAdoo, Jr., became vice- 
president-manufacturing of Nice Ball 
Bearing Co. effective July 1 to succeed 
J. E. Mullen who retired. Mr. McAdoo 
is followed in his former post of plant 
manager by John J. Larkin who has 
been chief engineer, a position now 
filled by Thomas E. Spence. 


George A. Roberts, formerly vice- 
president of Royalcall, Inc. has been 
named chief engineer of 
Metal Specialties Co. 


Cleveland 


Gordon W. Smithson has 


of the been named vice-president 


and chief engineer of Pot- 
ter & Johnston Co. Associ- 
ated with the company for 


recent 


Smith served in the capacity of 


chief engineer since 1953. 





New Besly Stub Tap for Screw Machines 


Saves Set-up Time, Fits Standard Bushings, Has Stronger Shank 
Available at No Extra Cost from BESLY 


A new, shorter length tap that eliminates 
the need to make alterations before using 
it in screw machines has just been de- 
veloped by Besly in cooperation with the 
National Screw Machine Products Asso- 
ciation, 


SHORTER SHANK, SHORTER 
THREADED PORTION 


The shank (and threaded portions in 
larger sizes) of the new Stub Tap have 
been shortened to enable it to fit into the 
space between the spindle nose and tool 
holder of screw machines. In the past, it 
has been necessary for users to cut off 
part of the shank and even part of the 
threaded portion of standard hand taps to 
fit them into screw machines ... or order 
higher priced “specials.” 


SIMPLIFIES BUSHING INVENTORY 


The shank of a Stub Tap is the same size 
as its nominal O.D. This permits standard 
sized bushings to be used and reduces 
bushing inventory problems. The full dia- 


meter shank provides greater strength than 
standard hand taps which have shanks 
usually turned down in the larger sizes. 


FACTORY-PERFECT ACCURACY 


The shank of the Stub Tap is made con- 
centric with the threaded portion, assur- 
ing accurate alignment in the tool holder. 
Since it is not necessary to cut off the 
forward threaded portion of a Stub Tap, 
chamfer is maintained factory-per fect. 
Squares, except for two small driver flats 
at the end of the Stub Tap, are eliminated. 
This permits better holding power, better 
alignment and longer accuracy. 


AVAILABLE IN SIZES THROUGH 1-IN. 


The new Stub Tap is available at no extra 
cost from Besly distributors. It is made in 
fractional sizes from '/4-in. through 1-in. 
and in machine screw sizes from No. 0 
through No. 14. See your Besly distribu- 
tor or write for the sizes you need. 


BESLY HAS THE COMPLETE LINE 


/ 
i | 


DRILLS 


High Speed TOOL BITS 


CARBIDE TIPPED TOOLS 


BESLY-WELLES 


CORPORATION 
Est. os C. H. Besly & Co. in 1875 


118 Dearborn Avenue, South Beloit, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-174 
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The Board of directors of Aluminum 
Co. of America has elected five new 
vice-presidents. They include H. E. 
Bakken, general manager of the refin- 
ing division; J. P. Haight, chief en- 
gineer; Lawrence Litchfield, Jr., 
general manager of the mining division; 
R. T. Whitzel, general production 
manager; and Edward B. Wilber, 


treasurer. 


John A. Marsh is new vice-president 
in charge of air and hydraulic sales for 
Rivett Lathe & Grinder, Inc. 
January 1950, he has served as sales 
manager of the Air and Hydraulic Div. 


Since 


Robert K. Smith has been made 
manager of Research for E. F. Hough- 
ton & Co. 
chief of the exploratory research section 


Dr. Smith was previously 
of Houdry Process Corp. 


Albert J. Fischer has been named to 
the post of works manager of Adams 
Carbide Corp. He formerly was di- 
rector of research and development. 

At the same time, the company an- 
nounced that Michael J. Kniola, 
associated with 
Dept. of General Electric, has joined 


previously Carboloy 


Adams as production manager. 


Paul Pick has been appointed chief 
engineer of The Allen Mfg. Co. Mr. 
Pick, who 
project coordinator, is a member of 


ASTE’s Hartford chapter. 


formerly was engineering 


New plant manager of the Omaha 
Production Div. of Vickers Inc. is Rus- 
sell Dupuis. Associated with Vickers 
for the past 20 years, Mr. Dupuis was 
formerly production control manager 
for Detroit activities and responsible for 
allocating production to 
Vickers plants. 


out-of-town 


Ernest W. Marchand has been made 
director of manufacturing of Greer 
Hydraulics, Inc. Formerly vice-president 
in charge of manufacturing at Evans 
Products Co., he brings to Greer 30 


years’ experience in manufacturing, 


much of it in automotive production. 


Paul W. Coffman has been appointed 
superintendent of the Cold Mill Div. of 
Acme Steel Co. He has been associated 
with Acme steel since 1950 as assistant 
superintendent of the division. 

As superintendent of its Tool and 
Machine Mfg. Div., Acme Steel Co. 
named Dale L, Bennett, who has served 
as assistant superintendent of the divi- 
sion for the past 6 years. 

Earlier, Acme Steel announced ap 
pointment of John R. Davey as man- 
ager of the metallurgical department. 
He formerly was assistant chief metal- 
lurgist. 
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Punching Units 

Extensively photos 
catalog fully 
describes Unipunch Series A, B, C and 
AE hole punching units and Uninotch 
Series A and B notching units, outlining 
main features of 
listing 


illustrated with 


and drawings. 48-page 


models in each line 
and dimensions and _ specifica- 
tions; also includes section on engineer- 
data regarding 


sores, die 


ing mountings, acces- 
button adapters and replace- 
Products 


Niagara 


, ment 
3800 
me A 


parts. Punch 


Highland Ave 


Cor p-. 
Falls. 
L-7-1 


Hardness Tester 
Leaflets factual 

on company’s portable Brinell hardness 

tester, Brinell 


present information 


tester for large 


Well 


gears 
illus- 
trated application photos. King 
Tester Corp.. 140-44 N. 13th St.. Phila- 
delphia 23, Pa L-7-2 


and Brinell microscope 


with 


Spring Motors 
Comprehensive up-to-date 
Neg’ ator constant- 

spring motors presented in il- 

lustrated booklet; 

general principles, physical and opera- 
tional 


intorma- 
tion for design of 
torque 
25-page discusses 
characteristics, typical applica- 


tions and limitations: ex 
plains design procedure 


Neg’ ator Div 
dale, Pa. 


application 
and formulas. 
Hunter Spring Co.. Lans- 


L-7-3 


Die Cushions 


Twenty-four page brochure shows all 
ty pes of die with 
JIC bed openings from 14 x 14 in. to 


213 x 87 in.; 


cushions tor presses 
with complete pertor- 


mance and 


dimensional data on all 


cushions; includes recommended for- 
mulae for computing cushion capacities 
plus other pertinent 
Danly Machine 


S. Laramie Ave.., 


aids. 
2100 
L-7-4 


engineering 
Spec ialties, Inc.. 
Chicago 50, Ill. 


Fasteners 


Revised 30-page catalog, punched for 
loose-leaf binding, 
brako 


show 


covers standard Un- 
tables 
specifications; 


fasteners; easy-to-read 


size ranges and 
engineering type 
booklet also serves to introduce 
of socket keys 
long-arm keys in sizes 
0.050 to “*. in. across-flat. Standard 
Pressed Steel Co., Box 786, Jenkintown. 


Pa. L-7-5 


drawings clarify text; 
new kit 
screw containing 11 


ranging trom 
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Modernizing Equipment 


Series of 
tools. 
equipment presented in 
“The Simmons Way” 
tails of company’s 
building 


new special-application 
rebuilt and modernized 
6 ot 


emphasizing de- 


machine 
issue No. 
special machine 
techniques; illustrated case 
advantages of 
equipment. Simmons Ma- 
1701 Broadway, Al- 

L-7-6 


histories used to show 
modernized 
Tool Corp.. 


™, ¥- 


chine 
bany 1. 


Perforating Dies 

Catalogs No. 55 and No. M-55 pre- 
sent details on company’s lines of ad- 
justable and magnetic perforating dies 
respectively ; 
trated 
include application information, 
fications and cost 


both are extensively illus 


with engineering drawings and 
speci- 
as well 
as outlines of special features. S. B 


Whistler & Sons, Inc., 744 Military Rd.. 
Buffalo 23, N. Y. L-7-7 


information, 











FOR FURTHER INFORMATION, 


USE READER SERVICE CARD; 


PUSH BUTTON 
RADIAL DRILL 
OPERATION 


with the All-New Morris 


j 


Hydla: LYhute 
RADIAL/DRILLS 


Push buttons replace conventional levers and controls 


MORRIS 


and fastest ever 


to make operation of these new 13" and 15 
Hydra-Power Radial Drills the easiest 


offered ! 





Pushing a button raises or lowers the arm; traverses 
the head left 
head « 


new radials! 


or right; clamps or unclamps the arm 


9 column even shifts the gears in these rugged 


@ Completely push button controiled 
@ Hydraulically actuated operat s 
@ Ali buttons ir 
integrated electro-hydrau 


single panel 

@ Compietely 

@ Pre-selection of spindle speeds and feeds 

@ Designed for rigidity and accuracy 

@ Full safety features 

@ Hydraulic gear shifting 

Other important Morris Hydra-Power features: 

@ Automatic tool ejector 

@ Built-in electric light 

@ Adjustabie spin 

@ 36 Spin 

@ 18 Feeds, includin 
and 27 thread leads 


Jie countert 


die speeds; 4 ranges 


Write for complete detailed 
information and prices! 


The Morris Machine Tool Co. 
950 Harriet St., Cincinnati3, Ohic 
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uthman 


Gusher 
Coolant Pumps 


The simple designs and sturdy con- 
struction of Ruthman Gusher Pumps 
assure you long trouble-free life and 
efficient operation. There 

are fewer parts to wear, pre- 
lubricated heavy-duty ball 
bearings require no further 
lubrication — electronically 
balanced rotating assembly 

cuts vibration to minimum. 

So be sure to specify the 

pumps that are designed 

to do a better job 
“Cusher” Pumps. 


THE RUTHMAN Mic 


1810 READING ROAD 


HINERY CO. 


CINCINNATI, OHIO 
FOR FURTHER INFORMATION, USE READER SERVICE CARD 


Designed to do 
a better job 


Illustrated is a model 

821-2 Microflat Machine 

equipped with a “Gusher” 

Coolant Pump— 

Photo courtesy of 

Micromatic Hone Corp. 
INDICATE A-7-176-1 








2223 RAMONA BLVD 


mB 
FY 





THE NEW WAY TO CHECK 
A FLAT SURFACE 


accuracy, Davidson can help you solve it. 


DAVIDSON MANUFACTURING ee Be 


One of Americas Finest Oplical Plants 


— Without Touching It— 
USE A 
DAVIDSON PLANO-INTERFEROMETER 


With a Davidson plano-interferometer you 
can check the flatness of any surface smooth 
and flat enough to reflect light. With it you 
eliminate all risk of damage to highly pol- 
ished surfaces such as optical flats, gage 
blocks, lapped surfaces, seals, etc., because 
the work you are testing never comes in con- 
tact with the reference flat, which is safely 
housed inside the instrument. Comparison is 
visual only, preventing any possibility of wear 
to the optical flat or work being tested. 
Davidson plano-interferometers are built in 
horizontal and vertical types. They are de- 
signed for use on the production line as well 
as on the inspection bench. With them you 
can optically measure surface flatness to 
1/10 of a fringe or to .000001 of an inch. 


If you have an inspection or 
measurement problem of extreme 


Send for descriptive literature. 











FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-176-2 


176 


Welding Equipment 
Illustrated, 20-page 
GEC-1033, covers G-E 
ment, electrodes and 
cludes ratings, dimensions and specifi- 


guide, 
welding equip- 


buyers’ 
accessories; in- 


cations for all equipment. General 
Electric Co., Schenectady 5, N. Y. 
L-7-8 


Subland Tools 

Twenty-eight page catalog illustrates 
and describes all types, uses and advan- 
tages of subland tools; discusses vari- 
ous applications and resultant econo- 
Mohawk Tools, In .. 910 E. Main 
St., Montpelier, Ohio. L-7-9 


mies. 


Carbide Tools 

Informative 32-page reference cata- 
log covers complete line of carbide tool 
products; 


dimensional drawings and 


specification lists accompany descrip- 
tions of blanks, inserts, carbide tipped 
tools, Gammax tool holder and combi- 
nations cutters plus end mills and twist 
drills; also includes list of Coromant 
standard grades, carbide manufacturers’ 
grade recommendations and diagrams 
horse- 
Coromant Div.. 
1702 Nevins Rd.., 
L-7-10 


illustrating cutting speed and 
requirements 
Sandvik Steel, Inc., 


Fair Lawn, N. J. 


power 


Atomic Energy 

Graphite for atomic energy applica- 
tions described in 6 page leaflet S-4905: 
tabulates typical properties of graphite. 
points out its advantages for certain 
uses; graphs present data on strength- 
to-weight ratio and tensile strength as a 
function of temperature, National Car- 
bon Co., Dept. E, 30 E. 42nd St., New 
Fees 27, N.Y. L-7-11 


Gun Drills 
Illustrated leaflet 

tipped gun drills, stressing applications 

advantages and factors for 


describes carbide 


successful 
use; lists dimensions available and gives 
suggested range of speeds and feeds. 
Chicago-Latrobe, 411 W. Ontario St.. 
Chicago 10, III. L-7-12 


Multiple Tools 

Book of prints shows in detail con 
struction of 50 special multidiam tools 
including boring heads, form cutters 
milling cutters, end mills, reamers, 
trepanning tools all designed to per- 
form 3, 4 or more operations with one 


pass. The O.K. Tool Co.. Ine.. Milford. 
N. H. L-7-13 


Toolholders 
VR-437 


toolholders and 


Catalog describes line of 


carbide inserts: well 


illustrated with drawings and _ dia- 
grams; includes specifications and cost 
information. Vascoloy-Ramet 


Waukegan, III. 


Corp.. 
L-7-14 
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Low Temperature Melting Alloys 

Folder lists 63 useful applications in 
design, pattern and model reproduction, 
punch and die part anchorage and hold- 
ing work for their group of low-temper- 
ature-melting alloys. Cerro de Pasco 
Corp., 300 Park Ave., New York 5, 
N. 3; L-7-15 


Air Operated Chucks 

Illustrated 20-page brochure discusses 
design features, applications and ad- 
vantages of Stace precision air operated 
chucks. 


mensions 


Includes specifications and di- 
Crodian & Co., 4897 Kessler 
Blvd., East Drive, Indianapolis 20, Ind. 


L-7-16 


Electrical Standards 

Revised 44-page manual on Machine 
Tool Electrical Standards developed 
and adopted by National Machine Tool 
Builders’ Assn. Provides clear distinc- 
tion between practices that are manda- 
tory and those simply recommended; 
treats in detail such subjects as motor 
and circuit protection, control circuits 
and circuit enclosures, and specifica- 
tions for conductors; also includes in- 
dex and glossary of electrical terms. 
National Machine Tool Builders’ Assn.., 
2071 E. 102nd St., Cleveland, O. L-7-17 


Tool Holders and Tips 


Throwaway Insert Tooling catalog 
covers complete line of throwaway hold- 
ers and tips; discusses special features 
including idea of combining variety of 
standard elements to make up semispe- 
cialized tooling for individual jobs; ex- 
tensively illustrated, and includes speci- 
fications and dimensions. Valenite Met- 
Box 205, Royal Oak, Mich. 


L-7-18 


als Corp., 


Holding Devices 

Broad line of precision holding de- 
vices described and illustrated in 24- 
page brochure; illustrated with photos 
and drawings to show main features 
and advantages; outlines typical tool- 
offers economical 
solutions. Heinrich Tools, Inc., 1536 


Clark St., Racine, Wis. L-7-19 


ing problems and 


Investment Castings 

Design data accumulated during 10 
years’ experience outlined in 40-page 
booklet; also includes typical physical, 
mechanical and chemical properties of 
offers 
helpful suggestions as to when to con- 


26 investment-casting alloys; 
sider investment-casting process to solve 


design, production and metallurgical 


problems. Numerous photos and case 
illustrate various 
points. Haynes Stellite Co., Adv. Dept., 
Distribution Section, 30-20 Thomson 


Ave., Long Island City, N. Y. L-7-20 


histories serve to 
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Metal Stampings 

Form #151 discusses in detail the 
technique, equipment and other points 
of know-how involved in producing die- 
cut parts in small lots; shows design 
and construction of type of dies used for 
short-run operations; well illustrated 
with photos, drawings and diagrams. 
Dayton Rogers Mfg. Co., Minneapolis 7. 
Minn. L-7-21 


Crib Control 

Various illustrated leaflets and _ re- 
prints explain operation of McCaskey 
Tool crib control and discusses its re- 
sultant economy and other advantages; 
one leaflet presents case histories in 20 
plants to show 12 different cost cutting 
results. McCaskey Industrial Div., Vic 
tor Adding Machine Co., 3900 N. Rock 


well St., Chicago 18, Ill. L-7-22 


Torque Manual 

Second edition of Torque Manual in 
cludes torque application formulas with 
illustrations to clarify text; tables show 
screw torque data including minimum 
torsional strength tabulations, torque 
and tension relationship charts for high 
tensile and mild steel screws and torque 
conversion tables; also explains and 
illustrates solutions to adapter prob- 
lems, and offers information covering 
general principles of torque wrenches. 
P. A. Sturtevant Co., Addison, TIl. 

L-7-2: 


Punches and Dies 

Catalog #105 illustrates large ex- 
panded range of sizes of punches and 
dies plus new products in several grades 
of steel. Ring Punch & Die Co., James- 


town, N. Y. L-7-24 








CARB-O0O-PLATING 


brings you CARBIDE WEAR LIFE 


at Substantially Lower Cost 


By the application of a thin wear-resistant 


coating of tungsten carbide 
the Linde Process 
extended 


and tools is many 


times 


by means of 
the life of gages, parts 


over. 


Carb-O-Plating as employed by Lincoln Park 


offers you definite advantages. It provides 


the wear life of carbide at a cost con- 


siderably 


lower than when solid 


ma- 


terial is used. And because it is applied 


over a steel base, the products have re- 


sistance to mechanical shock and are not 


subject to breakage as can occur with 


sintered carbide. The process also makes 


possible the highest degree of accuracy in 


finished products. 


In addition to these features, Lincoln 


Park offers the extra advantage of ex- 


tremely fine finishes 


characteristic of 


all the company’s precision products. 
Full information on Carb-O-Plating 
is yours for the asking. Write today. 


THE PLUS IN PRECISION 


tk 


1719 FERRIS AVENUE ~ 


INDUSTRIES, INC. 
LINCOLN PARK 25, MICHIGAN 
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Mara is being removed from parts 
by 


a chemical etching 
achieve minimum weight without sacri- 


process to 


ficing required strength. The technique, 
which is being 
used by U.S. 
Chemical Milling 
Corp., offers sev- 


Metal Removal 
By Chemicals 


eral advantages. 


It enables complex shapes such as 
spheres, spirals and sharp corners to 
be easily handled. It also permits 
economical processing of short runs, 
or even of a single part. Metal may be 
removed on more than one side of a 
part at one time, and there are no re- 
strictions regarding direction of cut, 
shape of part or radius of cutter. 





THIS is No Ordinary Power Hack Saw Blade 


This is the unbreakable MARVEL 
High-Speed-Edge Hack Saw Blade 

the first bi-metal blade—invented, 
developed and introduced by 
MARVEL. This blade is a combina- 
tion of two materials best suited to 
the requirements of an efficient hack 
saw blade . . . a narrow high speed 
steel cutting edge permanently 
welded to a tough, non-brittle alloy 
steel body. Each blade is triple tem- 
pered to assure long life and maxi- 
mum toughness to the cutting edge. 

With a MARVEL Blade, you can cut 
any material—from the free machin- 
ing steels to the toughest alloys .. . 
fast, accurately and economically. 


You can tension a MARVEL Blade 
from 200% to 300% tauter than any 
ordinary blade, permitting much 
higher speeds and heavier feeds 
without deflection or breakage. 

Like all good things, attempted 
copies of the MARVEL Blade have 
been numerous, but its performance 
has been unequalled by any of the 
imitators. Ask for MARVEL Blades by 
name and you can be sure you’re 
getting the best on the market. Lead- 
ing Industrial Distributors have 
them in stock. 

Write for latest cutting tool Bul- 
letin and the name of your nearest 
MARVEL Distributor. FB 


ARMSTRONG-BLUM MFG. CO. 5700 W. Bloomingdale Ave., CHICAGO 39, U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-178 
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ry 

i] HE Aromic ENercy Commission has 
issued construction permits for two 
large-scale nuclear power plants. Sched- 
uled completion dates for both plants 
1960. Subject to 


final hazards 


are around October 1, 
Nuclear Power studies, these per- 
Plants 

By 1960 


mits will be con- 
verted to 40-year 
licenses. Consolli- 
dated Edison Co 
of New York, and Commonwealth Edi- 
son Co. of Chicago, the two companies 
involved, plan their construction sites at 
Buchanan, N. Y. and in Grundy County, 
Ill., respectively. Consolidated will op- 
erate a pressurized water converter re- 
actor that will require about 5,699 
kilograms of U-235 for a 40-year period. 
Commonwealth will use about 8,323 
kilograms during the 40-year period. 
The Commonwealih plant will have a 
net generating capacity of 180,000 kw. 
The Consolidated reactor will furnish 
about 140,000 kw but an additional 
96,000 kw will be obtained by using an 
oil-fired steam 
temperature to about 1000F. Consoli- 
dated feels it will take about two years 


superheater to raise 


of operation to reach the “steady state.” 


2 2? FP 


= AVAILABLE, seldom used Gal- 


lium metal is-now being used as a seal- 
ant for glass joints and valves in labora- 
tory vacuum equipment. This successful 
application of the metal promises to 

reduce operating 
Use Gallium costs 
As Glass prevents need for 


Sealant 


because it 
repeated disman- 
tling of retorts 

and tubing to 
clean and reseal leaking joints. Intri- 
cate equipment can be operated efh- 
ciently with simple, low-cost, smooth 
glass joints. 

To date joints often fail because sili- 
cone grease, most widely used sealing 
medium, is subject to evaporation by 
high vacuum, and is dissolved by clean- 
ing solutions. 

Gallium resists both attacks. It does 
not boil until temperature exceeds 3500 
F; however, it becomes liquid at 86.5 F, 
and so is easy to insert in the joint 
sleeve, where it clings instantly to the 
glass surface. As it cools to room tem- 
perature, gallium again becomes solid 
and expands, forming a perfect seal. Its 
low melting point also simplifies sub- 
sequent equipment dismantling 

Novel use for the 80-year-old metal 
was discovered at the East St. Louis, Ill. 
works of Aluminum Co. of America’s 
refining division. In a recent experi- 
ment, effective operating time of a 
tapered ground glass joint was more 
than doubled the gallium sealant. 
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Micrometer 
Slide 
Comparator 


Reliable, low cost 
instrument for 
linear 
measurement 
Ranges up to 4”, 
reading to 0.0001” 
or 0.00005”. 


Gaertner measuring microscopes 


Easy, sure measurement 
to 0.0001” cuts rejects 
and speeds production 


Precise, versatile, 
Gaertner measuring microscopes 
assure positive, direct measurement 
of precision parts. You see clear, 
sharply-defined images. No physical 
contact to distort or injure object 
being measured. Enjoy new produc- 
tion savings with Gaertner optical 
instrumentation. Write for complete 
data on the Gaertner line of industrial 
microscopes. 


easy-to-use 


Toolmakers’ 
Microscope 


Ultimate in measuring 
microscopes. Range 
2” x 4”, reading to 
0.0001” 


measurement to 


angular 


1 minute. 


Coordinate 
Measuring Microscope 


High precision, 

low cost instrument 
for 2-dimensional 
linear measurement. 
Range 2” x 2”, 
reading to 0.0001”. 


Filar Micrometer 
Microscope 


High quality, low cost 
instrument for extremely 
precise measurements 
Range 0.08” 
to 0.00002”. 


reading 


Write for Bulletin 161-54 showing 
applications, models, specifications. 


The Gaertner 
Scientific Corporation 
1241 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
INDICATE A-7-179-1 
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Piercing Temperatures 


Displacement of molecules in the flow 
and the 
piercing 


of metal friction occurring be- 


tween punch and workpiece 
are causes of the high local tempera- 


tures encountered in the piercing of 
metals, according to R. 
Issue No. 10, 1955 of 
Betrieb. 

The temperatures are affected by the 
elastic deformation of the material 


around the hole in a direction approxi- 


Dies writing in 
Werkstatt und 


mately square to the direction of motion 
of the tool. 
for measuring the 


A 31-ton press was used 
temperatures at the 
instant the punch traveled through the 
workpiece. One leg of a thermocouple 
was attached to the workpiece and an- 
to the tool, thus forming a 
thermocouple when the two pieces were 


engaged. The 


other one 


thermocouple was con- 
nected to an amplifier and oscillograph 
and diagrams were obtained which in- 
dicated the 
the instant 
workpiece until 


temperature change from 


when the tool entered the 

left it. The tempera- 
during the downstroke, 
instant of stroke 
igain to an even higher 
during the 


ture increases 
drops at the reversal 
and increases 
degree 


upstroke. 


Considerable differences in the tem- 
measured in 


different materials. 


peratures were piercing 
With brass the tem- 
about 230 to 300 F, the 
to the 


whether a 


peratures were 
variation being due condition of 
the tool. 


turned 


namely, ground, 
With 
bearing material Nida. the temperatures 
between 480 and 550 F. The 
temperatures 


or lapped tool was used. 


varied 


were higher when pierc- 
570 to 
Piercing steel, equivalent to SAE 
produces much higher tempera- 
namely, from 1000 to 1100 F. An 


alloyed steel was used for the tool in 


ing new-silver where they 
600F. 
1035, 


tures, 


were 


order to be able to form a thermocouple. 
Even a small addition of an alloy in one 
leg will readily form a thermocouple 
with steel. 

The effect of the speed of the piercing 
press on temperature was insignificant. 
ratio of 1:4 
without a noticeable change in the tem- 
perature. The 


Tool speeds varied in a 


effect of a lubricant on 





Cat neethes, more accurate ols. 


with ‘‘ground-from-the-solid"’ 


ENCE: 


Drill Length,» hashing 
REAMERS 


More holes faster . . . and at lower cost! 
That’s what you want from a reamer, and 
that’s what you get from Ace Drill Length 
and Chucking Reamers! They’re made of 
pre-hardened H.S.S. and produced by the 
Ace “ground-from-the-solid” process. This 
gives them their highly polished right-hand 
spiral flutes . . . plus keener, longer-lasting 
cutting edges that produce smoother, more 
accurate holes. They’re economical to use, 
too, particularly the drill length reamers. 
Because, with flutes nearly twice the length 
of chucking reamers, they can be re-ground 
more times for longer useful life. Next 
time you need reamers, ask your distribu- 
tor for “ACE”. If he doesn’t have them, 
send coupon for complete details. 


----------------"-"1 


| ACE DRILL CORPORATION | 
| Adrian, Michigan | 


Gentlemen: Please send me your Catalog No. 52-A | 
containing complete information on ACE “Ground-from 
the-Solid” Drills and hardened H.S.S. drill blonks 
NAME _ 


COMPANY 














ADRIAN, MICHIGAN 





7 
ott ORIGINATORS OF “‘GROUND-FROM-THE-SOLID DRILLS 
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WIRE FORMED 


AND WELDED 


IN ONE 


OPERATION 


WITH 


NILSON 4-sLIDE 


Production is increased more than 25% by Hawie 
Manufacturing Company using a #1 Nilson 4- 
Slide with welding attachment which eliminates 
need for ferrule loops in the manufacture of hose 
supporters. .062 soft basic wire is formed with ends 
Garter loop formed and ° . 
esi i Si welded in one automatic operation at a conserva- 
ation by Nilson 4-Slide 


tive 105 pieces per minute. Additional savings are 


realized in eliminating cost of ferrule. 


Nilson 4-Slides will produce many types of wire 
forms similar to the part shown here in which two 
pieces must be welded or otherwise closed togeth- 
er. By the mounting of automatic welding equip- 
ment on the 4-Slide, such parts can be produced 
in one fast, accurate operation at minimum cost. 
Nilson 4-Slide Wire Forming Machines are avail- 


able in a wide range of sizes to handle basic steel 


] 


wire from !%.,” to 2” diameter. 


Another example — Dra 
pery hook is formed with 
two wires entering 4 


Slide simultaneously and 4 A..F. 
MATHINE COMPANY 
1520 RAILROAD AVENUE, BRIDGEPORT 5, CONN. 


Automatic Chain Making Machines + Staple Forming Machines * Wire and Stock Reels © Wire 
Straightening Equipment © Slide Feeds for Presses © Wire and Ribbon Stock Forming Machines 
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the temperature was small. The author 
used seven different lubricants without 
finding a substantial difference in the 
temperatures. He warns, however, 
against a conclusion judging the lu- 
bricating qualities of oils by tempera- 
tures. He plans to continue his tests 
further in this direction. The piercing 
tool is not entirely covered by an oil or 
other lubricant, making possible meas- 
uring temperatures at places where the 
oil did not enter. 

The welding of particles of the work- 
piece to the tool, which is similar to a 
build-up edge in turning according to 
the author, is due to the high tempera- 
tures at the hole. He indicates that a 
minimum temperature is required for 
the build-up, which for steel lies around 
1000 F. 


Metal-Cutting Bar Stock 


Certain similarities exist between 
metal-cutting operations and the break- 
in period for plain bearings according 
to an article in Issue No. 3, 1956 of 
Werkstatt und Betrieb. The author, R. 
Krause, indicates that in both instances 
fluids are fed into the system for cooling 
and lubrication. With a bearing, the 
main purpose is lubrication of the sur- 
faces, while in metal-cutting, the cooling 
effect predominates, except in fine turn- 
ing operations where the lubricating 
effect is of importance due to the fact 
that the surface finish depends on high 
cutting speeds and lubrication. 

The author concludes that dry fric- 
tion in metal-cutting must be _ trans- 
formed at least into boundary lubrica- 
tion in order to obtain good results with 
high cutting speeds. A good cutting oil 
should therefore combine cooling and 
lubrication and satisfy other conditions 
such as high point of inflammation, 
absence of fog formation, etc. 

In machining of bar stock, the com- 
bined effect of cutting fluid and alloys 
of the bar stock material accounts for 
high surface finish, ease of machining 
and high cutting speed. Special alloys 
were first developed in the design of 
plain bearings, while the main purpose 
of alloys in bar stock was originally for 
shortening the chips. 

At first the addition of sulphur 
showed a change in the development of 
chips whenever large quantities were 
added; namely, ten times the normal 
sulphur content, 0.3 percent as against 
0.03 percent. Later lead and cadmium 
were added to the steel, which showed 
substantially the same cutting tempera- 
tures although the melting temperatures 
of the sulphur alloyed particles is about 
three times as high as that of the lead 
and cadmium alloyed particles, 1800 F 
as against 600 F. In this case, it may 
be assumed that surface melting may 
occur during cutting, while in the au- 
thor’s opinion, no such melting may be 
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assumed in the case of sulphur addition. 
When alloying aluminum bar stock, it 
was possible to run the speeds up to 
nearly 10,000 fpm. 

The author also discusses tests with 


s 


electron microscopes and investigation 
of the chips for the three types of alloy- 


DARASARANDADARADaADD AAD AE 
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ing elements. At high cutting speeds a 
certain amount of smearing action was 
found, similar to that occurring in the 
breaking-in of plain bearings. 

He recommends tests materials with 
a lead content to avoid effects of poison 
in lead fumes which often evaporate 
readily. Such tests can be made within 
five minutes. The article contains three 





diagrams showing the effect of cutting 
speed on surface finish of nodular iron. 


Production Hardness Testing 


Increasing application is being made 
of testing hardness of workpieces be- 
tween machining operations or before 
assembly according to a report by K. 
Potyka in the March issue 1956 of 
Werkstatt und Betrieb. Hardness test- : FINISHED AFTER 
ing stations are used in automotive in- 


dustries, in chain manufacture and HARDENING... 


similar workpieces. 


. 
The author indicates that the transfer Hanson-Whitney 


of hardness testing from the clean and 


quiet test room into the machine shop MULTIPLE THREAD 


makes it necessary to take these dif- 


ferences into consideration in designing MILLING CUTTERS 


equipment for the job. On the produc- 
tion line the operation of hardness test- 


ing must not become a bottleneck, but Over 35 years of experience in designing 
work according to a cycle time. The and manufacturing top quality multiple cut 
. . ters has established Hanson-Whitney first in 
time for hardness testing must obviously : : 
aren bvious|} the field. Hanson-Whitney's exclusive finished 
after hardening process provides extremely 
close limits in tooth spacing, form and relief. 
other hardness values. The author rec- Ground thread cutters assure minimum out- 
. . side diameter run-out . . . does not restrict 
ommends elimination of errors 0- ; 
ds $ intr the length of thread to be milled, while 
maintaining tolerances of parallelism or de- 
sired taper 


be reduced considerably from that com- 
monly used in determining Brinell and 


duced into hardness data by the re- 
duction of the time element, by means 
{ correc 1 data sheets : 
0 yrrection data sheets. Hanson-Whitney Cutter Insert design, where 
applicable, meets today’s demand for sav- 
overcome are those of solid support for ings in tool costs. Hanson-Whitney Adapters, 
the tester and of load application. In to suit cutter spindle tapers, accommodate 
woelcelen whes : Cutter Inserts. Adapters and Cutter Insert 
Oo Ss Ss ere cranes SSeS ; > . a 

I ran Or presses are Blanks are carried in stock to expedite 
delivery 


Other difficulties which have been 


working, it is scarcely possible to obtain 
correct hardness data due to vibration - Whit ' f F 

. 4 anson- itiney aione offers singie source 
of the supporting tables. Even shock product integrity — machine tools, cutting 


mounts seldom help, in the author’s tools, and precision gages for screw threads 


opinion. He recommends hardness your guarantee of production perfection. 
testers using springs instead of weights Consult Hanson-Whitney engineering service 
in the field or at home address. Write for 
further information and literature — 


for load application; they are less af- 
fected by vibrations and also permit a 
shorter cycle time. 

The article gives a number of ex- al 
SA * i 


and details of the support given the a ¥/ ry tTrry 

workpiece. Illustrations show hardness S Q = V \ | | | P y 
testing of cylinder blocks, crankshafts, 1 AALVALLY, ' 
valves, gears, rollers for antifriction COMPA N ili 
bearings, etc. An automatic hardness 

sorter is described as well as a sorter DIVISION OF THE WHITNEY CHAIN COMPANY 
for short cylindrical workpieces, a ro- 171 BARTHOLOMEW AVENUE 7 HARTFORD 2, CONNECTICUT 


tary table unit built into the tester and 
a tester attached to a planer. 


amples of the use of hardness testers 
on the production line with their design 


TAPS ¢ THREAD GAGES - HOBS © CENTERING MACHINES THREAD MILLING MACHINES AND CUTTERS 
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UDDEHOLM Sectional Die Steel 


... IN LARGE sizes 





Why machine a needed shape when Uddeholm can Sections ““H” and *‘]”? photographed above 


deliver it to you in a Swedish quality tool steel? These are supplied in 10 to 12 foot random lengths, 


specially rolled sections save labor and machining time 3144” wide and 25%” high. Both are stocked in 
reduce scrap losses. And Uddeholm die steel sections are UHB Standard Quality Water Hardening Tool 
large—large enough, in fact, to be incorporated directly Steel, while section ‘‘H” is also stocked in 
into the design of massive blanking and forming dies, o1 UHB-46 Non-Deforming Oil Hardening Tool 
used for corner dies and power shear blades. Another Steel. Machining qualities of either grade are 
important feature—these sections are solid tool steel, excellent. Uddeholm’s Swedish 


permitting any part of them to be used as a working for all these sections 


mills have rolls 


and the production facili- 
surface. Tool designers have used them successfully in ties to give you their usual prompt and efficient 


many applications—including blanking and forming of service ... Uddeholm also stocks over 2800 dif- 


automobile *“X”’ frame channels, blanking refrigerator ferent tool steel combinations of grade, shape, 


doors from sheet metal and other similar uses. size and finish. Just telephone us your needs. 


Write for New Tool Steel Stock List No. 12 


hy UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels Offices and New York: 155 East 44th Street, MUrray Hill 7-4575 
Specialty Strip Steels Warehouses Cleveland: 4540 East 7ist Street, Diamond 1-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 





District Representative 





CHICAGO: Frank J. Mackin, Leroy E. Marshall, 55 East Washington, STate 2-1649 In Canada: Uddeholm (Canada) Ltd 
DETROIT: Warren H. Nugent, 17304 Lahser Road, KEnwood 5-6340 35 Coronet Road, Toronto 18, BElmont 3-3235 
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Designer of the best thermoplastic 
rod or tube application now in produc- 
tion or in tooling will be awarded a 
$1,000 prize as winner of a current con- 
test sponsored by Cadillac Plastic and 
Chemical Co. Three second prizes of 
$150 are offered, one each in the cate- 
gories of consumer product, industrial 
or technical product, and architectural 
or decorative. A parallel contest for 
students is offering prizes for the best 
student design with thermoplastic rod 
or tube, regardless of whether in sketch, 
or in production or imaginative exer- 
cise. Information on the competition, 
which closes September 30, 1956, is 
available from Ladd J. Orr, IDI, Design 
Contest Advisor, c/o Cadillac Plastic & 
Chemical Co., 15111 Second, Detroit 3, 
Mich. 


First issue of “Lubrication News- 
letter,” technical company publication 
of The Alpha Molykote Corp. carries 
as its lead story a discussion of press 
fitting with molybdenum disulfide lubri- 
cation. The paper also includes an 
excerpt of proceedings of the First In- 
ternational Congress on Molybdenum 
Disulfide for Lubrication as reported by 
the German Mineral Oil Assn. Tech- 
nical personnel who can make use of 
such lubrication information may be 
added to the mailing list by contacting 
the company in Stamford, Conn. 


expansions 


New England Tubular Rivet, Inc. 
formed only a few months ago by the 
two former principals of The Milford 
Rivet & Machine Co., has expanded its 
operations and moved into larger quar- 
ters at 97 Buckingham Ave., Milford, 
Conn, 


Approximately $750,000 has been 
earmarked by the The Federal Machine 
and Welder Co. to spend during the 
next year to increase production facil- 
ities. Major part of the expenditure 
will be for new machinery, although 
some will go to provide increased floor 
space for certain departments. 
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A new $245,004 roller hearth furnace 
and building have started operation at 
The Timken Roller Bearing Co.’s Gam- 
brinus steel mill. Housed in a_pre- 
fabricated galvanized building, the new 
furnace measures 150 ft 6 in. in length, 
6 ft wide and 3 ft high. It can handle 
up to 4000 tons of steel per month. A 
fork lift truck is used to charge and 
discharge it. 


Completion of major stages of a mil- 
lion-dollar modernization program have 
been announced by Long Mfg. Div. of 
Borg-Warner Corp. The facility, located 
at 12501 DeQuindre, is to prepare the 
division for manufacturing diversifica- 
tion in participation with the corpora- 
tion-wide program. 


Brown and Sharpe Mfg. Co. has 
opened its new Precision Center where 
the complete line of B & S equipment 
and products will be permanently on 
display. Openhouse marked the begin- 
ning of activities which is designed to 
Primarily, it 
houses equipment for the inspection of 


serve several purposes. 


In a plant expansion program that 
will more than treble the manufacturing 
facilities of its Sterling Die division, 
Pratt & Whitney Co., inc. has announced 
plans to erect a unilevel factory in the 
suburban area of Cleveland. The facil- 
ity, which will house both Sterling’s 
administrative offices and its manufac- 
turing operations, will be ready for 
occupancy about October 1. 

v 

An extensive expansion program, 
announced by Peninsular Steel Co., in- 
volves establishment of office and ware- 
house projects in Cleveland, Toledo, 
Dayton, Akron, Indianapolis, 
Rapids and Buffalo. 


/ 


Grand 


Vv seV 

Construction of a new building at 
600 Bryant St., San Francisco, has been 
completed for General Controls Co. The 
new structure increases the San Fran- 
cisco facilities by 120 percent. 


V Vv 


First major step of an extensive ex- 
pansion and modernization program by 
American Bosch Arma Corp. has been 
completed with the dedication of a $1.- 
164,000 addition to the Columbus, Miss. 
plant of the wholly-owned subsidiary, 
American Bosch 


Arma _ Mississippi 


customers who may either have ma- 
chines demonstrated or may try the op- 
eration themselves. It also serves as a 
training ground for one phase of the 
company’s apprenticeship program, as 
well as providing a practical educa- 
tional area for B & S distributors 
throughout the country. 


Equipment is being demonstrated in one corner of Precision Center. 





Corp. The addition more than doubles 
the size of the plant. 

\ second phase of the expansion is 
the half finished $1,500,000 moderniza- 
tion program underway at the Ameri- 
can Bosch Div. at Springfield, Mass. 


Foundry activities of Chambersburg 
Engineering Co. has transferred its op- 
erations to a completely new facility 
designed from information gained from 
10 years’ planning in order to obtain 
ultimate efficiency. The new plant in- 
corporates the most up-to-date mechan- 
ical handling equipment and is de- 
signed for best utilization of floor space. 
Particular attention has been given to 
plant layout to carry flow of materials 


with maximum efficiency. Castings pro- 


duced in the new foundry vary in sizes 
from 1000 to 150,000 lb. Degree of 
mechanization has been carefully con- 
trolled following an analysis made of 
the various foundry functions prior to 
construction to determine how much 
could be economically utilized without 
sacrificing versatility. 
_ ¥ Ww 


An ultra modern instrument plant 
has been completed by Leeds & North- 
rup Co. at North Wales, Pa. at a cost 
of $ll-million. The facility, which 
houses manufacturing operations for 
automatic industrial instruments, pro- 
vides a total floor space covering more 
than 6 acres. Because of the wide 
variety of products produced in this 
plant, mass production techniques have 
not been widely used. Emphasis has 
been placed on proper sequence and 


arrangement of operations, efficient 








S-P-E-E-D 

when you need it, 
is a high point of 
ABC Service 


Immediate Shipment from ample 


stocks maintained at our 
factory or by a representative 
conveniently near you 


Special Sizes are given special attention 


for PRECISION © CONCENTRICITY © 20% LONGER SERVICE 


Our new Price list is 
| designed for quick, accu- 
| rate reference. Write for 

it—TODAY. 


“y 
| 


and SPEEDY SHIPMENT 


Look to... 


ACCURATE 





BUSHING COMPANY 


444 North Avenue | 
GARWOOD, NEW JERSEY 


ee 
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tooling and other measures to assure 
production and quality 
About 1300 persons will 
be employed by the new plant. 


economy of 
maintenance. 


V V V 


The West Coast has a new plant 
making a complete line of grinding 
wheels with the opening recently of 
Norton Co.’s modern facilities at Santa 
Clara, Calif. Latest developments in 
the industry are incorporated in the 
new structure including automatic elec- 
tric tunnel kilns, molding 
machines for small diameter wheels, 
dust controls and modern handling 
equipment. 


automatic 


\ 


Construction of a production pilot 
plant for consumable electrode vacuum 
remelting of special alloy steels is being 
started by Universal-Cyclops Steel Corp. 
at its Research and Development Cen- 
ter in Bridgeville, Pa. The company 
has been experimenting with the proc- 
ess for more than a year and substantial 
production of ingots up to 16 in. diam. 
has been carried out with the coopera- 
tion of Mallory-Sharon Titanium Corp. 
The pilot plant will initially melt in- 
gots up to 20 in. diam. weighing ap- 
proximately 6000 lb. Rated capacity 
of the plant will be about 750,000 Ib. of 
ingots per month. Delivery of the first 
material from the new unit is expected 
by the last quarter of this year. 


Handy & Harman has installed new 
facilities for rolling precious and base- 
metal strip to tolerances as close as 

0.0001 in. in strips 0.001 in. thick. 


new companies 


Auto-Air Industries has been estab- 
lished to provide engineering services 
necessary for design and manufacture 
of automotive and aircraft tooling. Fa- 
cilities for the new organization are 
located in Lansing, Mich. 


Formation of 


known as the Owen-Brink Co. has been 


James M. 


partnership to be 


announced by the partners, 
Owen and William J. Brink. The firm, 
formerly the James M. Owen Co., 
represents 12 national manufacturers of 
fasteners and industrial hardware and 
covers a sales territory including Idaho, 
Oregon, Montana, 
British Columbia. 


Washington and 


V 


Formation of Concord Control, Inc. 
in Cambridge, Mass. was recently an- 
nounced. The firm is staffed mainly by 


specialists familiar with development 
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STANDARD 
SIZE 


1/64” 
OVERSIZE 


Available ~ 

from stock 
for each 

screw size 


1/32” 
OVERSIZE 


30° Right Hand Spiral, 4 Flute 


Now you can speed up production 
100% with our New 30° fast 
right hand spiral, four-flute 
counterbores. 

You will find that faster feeds 
are possible with this freer-cut- 
ting tool. 

Hardened counterbore blanks 
in stock can be ground to any 
special pilot and flute diameters 
in one week. 


Complete Reamer cata- 


logue with world’s 


Greatest Reamer  se- 


lection by the Thovu- 
sands’ and thousandths. 
Write for it today! 


TWENTIETH CENTURY 
MANUFACTURING CO. 


ROUTE 176 and BRADLEY ROAD 
BOX 429 LIBERTYVILLE, ILL. 
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and manufacture of numerical control 
equipment for machine tools and in- 
dustrial Officers of the or- 
ganization include James O. McDon- 
ough, president, Herbert P. Grossimon, 
vice-president in charge of engineering, 


processes. 


and Richard W. Lawrie, vice-president 
in charge of sales. Mr. McDonough was 
project engineer for the numerical con- 
trol projects at the M.I.T. Servomechan- 
isms Laboratory. 


corporate changes 


Plans to acquire the Hydraulic Press 
Mfg. Co. through statutory merger have 
Koehring Co. 


amount to 


been made public by 


The 


than $5-million. 


will 
Announcement, which 


transaction more 
was made by both companies, indicate:! 
a desire to jointly capitalize on recent 
individual efforts at product diversifica- 
Both 


successfully 


firms have in 
followed expan 
sion and diversification programs. 


tion. recent years 


extensive 


Vv Vv 
WaiMet Alloys Co. became a divi- 
sion of Consolidated Foundries and 
Mfg. Co. with the acquisition by Con- 
solidated of assets of WaiMet 


Engineering Co. which 


certain 
been 
merged with facilities of its Michigan- 
Standard Alloy Casting Co. to form an 
integrated operation under the WaiMet 
Allovs Co 
ufacturing, sales and research all cen- 
tralized at 1999 Guoin St., Detroit, will 
specialize in production of Master al- 
Roger F. Waindle, as 


president of WaiMet, is now president 


have 


The new division, with man- 


loys to custom. 


and general manager of WaiMet Alloys. 
Mr. Waindle is a 
dent of ASTE 


past national presi- 


V Vv Vv 


Borg-Warner Corp. has acquired 
Hoist 
Corp. Purchase was made with Borg- 
Warner stock. Number of 


shares of stock involved in the transac- 


assets of Industrial Crane and 


common 
tion was not disclosed. 
Vv¥iov 


New subsidiary, Briney Mfg. Co.. 
Goddard & 
organization 


has been established by 
Goddard Co. The 
which operated as a partnership under 
the Briney 


new 


than five 
years, will specialize in manufacture of 


name for more 


boring heads 
Vvov 


Assets of Allen Mfg. Co. have bee 
acquired by Chicago Pneumatic Too 
Co. It will retain its original nam 
while becoming a wholly owned sul 
Pneumatic Too. 
Present personnel, company and sale 
policies will not be altered. 


sidiary of Chicago 
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Specify 


LIVE CENTERS 


( Guaranteed to match the 
accuracy and capacity 
of your lathe 


= 


Widest range of models, load 


capacities and tapers for every job! 


_- . TDEAL 
IDEAL INDUSTRIES, Inc 
412. Park Ave., Sycamore, Illinois 


Kindly send us data on Ideal’s complete line 
of LIVE CENTERS. 


NAME 

COMPANY____. 

ADDRESS 

ZONE 


city. STATE__ - 


. 
NADIAN DISTRIBUTOR: Irving Smith Ltd., Montre- 
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AlRengineering at work 
REPORT No. 5098B-3 


Multiple Screw Driver 


assemble 


s 400 


carburetors per hour 


Assembling carburetors was a slow, one-screw-at- 
a-time operation until AIR engineering solved the 
bottleneck. Now one operator uses this 8-spindle 
automatic Multiple Screw Driver to help turn out 
more than 6 completed carburetors per minute— 


400 every hour. 


This compact, easy-to-operate Multiple Screw 
Driver is just one more example of how AIR engi- 
neering is helping modern industry solve prob- 
lems and cut production time and costs. 


All the experience of Ingersoll-Rand in speeding up 
fastening through AIR engineering multiple units 
is yours for the asking. Whether your operations 


involve screw-driving or nut 
running with either hand-held 
or automatic production line 
units, Ingersoll-Rand can 
engineer and build just the 
unit best suited to your needs. 


8-Spindle Multiple Screw Driver 
for carburetor assembly. 





Drop us a line if you'd like an 
AIR engineer to analyze and 
make recommendations on 
your fastening operations. 


Ing ersoll-Rand 


11 Broadway, New York 4, N.Y. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-186 























WATERHAMMER ANALysis—by John Par- 
makian, Published by Prentice-Hall, 
Inc., 70 Fifth Ave., New York 11, N.Y. 
Price $6.50. 175 pages. 

When a closed pipe is filled with mov- 
ing water, the laws governing the 
changes of pressure and discharge de- 
pend upon the conditions under which 
the flow occurs. 

If the water is considered to be in- 
compressible and the velocity of the 
water remains constant, Bernoulli’s en- 
ergy equation applies. However, when 
the motion is unsteady, rapid pressure 
changes occur inside the pipe and Ber- 
moulli’s equation is no longer applic- 
able. Such changes are referred to as 
“waterhammer” because of the hammer- 
ing sound which often accompanies the 
phenomena. 

The book is intended to meet the 
needs of the engineer who is primarily 
in the solution of waterhammer prob- 
lems. The author covers a broad range 
of problems with a large number of 
graphs from which solutions can be ob- 
tained with little effort. 


THe MMH Mareriats HANpLING Man- 
uaAL—edited by Val Laughner. Pub- 
lished by Boston Publishing Co., Inc., 
795 Boylston St., Boston 16, Mass. Price 
$5. 384 pages. 

This book is edited for the materials 
handling specialists and engineers in all 
classifications of American industry. It 
is divided into seven sections as follows: 
(1) The over-all problems of handling; 
(2) plant layout and operation; (3) 
warehousing and indoor storage; (4) 
outdoor storage and yard handling; (5) 
pallets, unit loads and packaging; (6) 
shipping and receiving; 
special shapes. 

The MMH Manual contains over 400 
illustrations and sketches, as well as a 
large number of tables and graphs. Ma- 
terial is written primarily from an engi- 
neering standpoint, with emphasis on 
methods as well as applications. 

In addition to its use for industrial 


(7) handling 
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materials-handling operations, it will 
find wide use as a college textbook. 


TuRBOBLOWERS—by A. J. Stepanoff. 
Published by John Wiley & Sons, Inc., 
440 4th Ave., New York 16,N.Y. Price 
$8.00. 380 pages. 

This book deals with the hydrodyna- 
mic and thermodynamic aspects of the 
turboblower design. It outlines new 
methods of attack on turbomachine 
problems, and discusses the art of build- 
ing turbocompressors in the United 
States and abroad. European designs 
occupy a prominent part of this book. 


Vapor-PLatinc—by C. F. Powell, 1. E. 
Campbell, B. W. Gouser. Published by 
John Wiley & Sons Inc., 440 4th Ave., 
New York 16. N. 7. : Price $5.50. 160 
pages. 

This critical and authoritative book 
reviews the applications and techniques 
of vapor deposition of metals and non- 
metals. The term “vapor-plating” has 
been used to describe both purely phys- 
ical processes, such as vacuum-metalliz- 
ing, and chemical processes, such as 
hydrogen reduction or thermal decom- 
position of metal halides of heated sur- 
faces. 

A unified picture on the art of vapor- 
plating is tempered by the authors’ ex- 
perience in many applications for which 
coatings of special characteristics have 
been required. 

Discussions are given of the condi- 
tions required for the deposition of pure 
metals, carbides, nitrides, borides, sili- 
cades, and oxides from gaseous mixtures 
of their vaporized compounds. 

The authors’ aim to publicize the ver- 
satility of vapor-plating processes in an 
effort to stimulate their use as a flexible 
tool in many fields of technology. 


Basic Luprication Practice—by Allen 
F. Brewer. Published by Reinhold Pub 
lishing Corp., 430 Park Ave., New York 
22,N.Y. Price $6.75. 290 pages. 

This book contains information need- 
ed to choose and use the most effective 
lubricant for industrial and power plant 
machinery. Numerous charts and tabu- 
lar data make possible quick compari- 
sons of lubricants for specific machin- 
ery under various operating conditions. 
Those concerned with manufacturing 
will find this information of value in 
keeping production output up and main- 
tenance costs down. 


SERVOMECHANISM PractTice—by Wil. 
liam R. Ahrendt. Published by McGraw- 
Hill Book Co., Inc., 330 W. 42nd a: 
New York 36, N. Y. Price $7. 350 pages. 

This book developed from a need to 
supplement the theory in a college 
course on servomechanisms, with mate- 
rial on circuitry, electrical and mechan- 
ical components, and practical problems 
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Have you seen what this 
oy Vi ote) 


FOR YOU ? 


SIZE 5040T* 


Torque control 
IMPACTOOL 


NEW accuracy and speed for 
precision nut running jobs... 


POSITIVE TORQUE CONTROL—a revolutionary use of a 
rugged steel torsion bar for precision control of torque— 
combined with the power and speed of the Impactool. 


SIMPLE TORQUE SETTING—torsion bar adjusting sleeve is 
clearly calibrated for changing torque with easy-to-use 
torque jig. 

TORQUE SETTING REMAINS CONSTANT—for any nut 
running condition until the adjustment is changed. 
ELIMINATES “OVER-TORQUE”’—impact mechanism re- 


bounds instantly when preset torque is reached, tripping 
a foolproof rubber faced shutoff valve. 


LOW MAINTENANCE—combines many of the proven fea- 
tures of Ingersoll-Rand Impactools, with their enviable 
record of dependable performance and low maintenance. 
REVERSIBLE—full power in either direction. 

NO CLUTCH—to wear, slip or require adjustments. 


SK =. 2: TORSION BARS PROVIDE MULTIPLE 
TORQUE SETTINGS 
No. L735 Max. torque 60 ft. lbs. 
No. H735 Max. torque 90 ft. lbs. 


For torques up to 550 ft. lbs. a Size 
5340T Torque Control Impactool 
is available. 


Ing ersoll-Rand 


11 Broadway, New York 4, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-187 











LOSING 
BUSINESS 
because of 
screw machine 


PRODUCTION 
COSTS? 


GET COMPETITIVE with the 


Lipe Automatic Magazine-Loading BAR FEED! 


Count up the time losses that occur in an 
average day with so-called automatic screw 
machines. Count shutdowns for feed finger 
adjustments, removal of jammed remnants, 
operator trips to the washroom. Count slow- 
downs caused by length-of-feed limits which 
require multiple-feed finger feed-outs. If 
you're realizing as much as 60% of gross 
geared production capacity, you're doing 
well—for feeding equipment that is not 
fully automatic. 


Our engineers will gladly help you re- 
duce screw machine production losses. For 
full details on the Lipe A.M.L. Bar Feed, 
send today for 6-page folder and name of 
nearest distributor. 


A. M.L. Produces 30% to 100% More 
Output by Eliminating Time Losses! 


® Automatically feeds bar stock to screw 
machine. 


@ Feeds stock to screw machine con- 
tinuously, independently of operator. 


Cuts cycle time: guaranteed to attain 
at least 90% of machine's gross geared 
production capacity. 


Eliminates feed fingers . . . multiple 
feed finger feed-outs . . . feed finger 
adjustments and replacements. No jam- 
ming of remnants. 


No cutting air. No minimum or maxi- 
mum run. No limit on length of feed. 
No selective stock length requirement. 


Lije-ROLLWASY 


coRPOR ATION 
SVR ACUVE ese FY 


Manviccturers of Automotive Clutches & Machine Tools 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-188 
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encountered in servo design and manu- 
facture. 

To make the book more useful, com- 
ponent values are given in the circuit 
diagrams. Tables of characteristics of 
typical components are also presented. 


METALLURGICAL THERMOCHEMISTRY, 2ND 
Ep.—by O. Kubaschewski and E. LL. 
Evans. Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
V. Y. Price $10. 426 pages. 

This monograph is intended for two 
classes of metallurgical chemists: the 
research worker and the process metal- 
lurgist, and reflects the still growing in- 
terest in the practical applications of 
chemical thermodynamics. 

The extensive tables of thermochem- 
ical data of metal compounds have been 
brought up to date. Also recent experi- 
mentations have been incorporated. 


Piastics ENGINEERING HANDBOOK—by 
The Society of the Plastics Industry, 
Inc. Published by Reinhold Publishing 
Corp., 430 Park Ave., New York 22, 
V. Y. Price $15.°852 pages. 

This second edition of the Handbook 
represents a compilation of the best en- 
gineering knowledge available on the 
processing of plastics. 

The book contains 20 chapters, divid- 
ed into 5 major sections: Materials and 
Processes, Design, Finishing and Assem- 
bly, Testing and SPI standards. 

A chapter on Tooling with Plastics 
describes the newly developed uses of 
plastics in production tools for the aero- 
nautical, automotive and other indus- 
tries. 

Users of plastics will benefit from 
particular commercial standards for the 
testing, rating, certification and label- 
ing of plastic commodities 


PracricaL Pant Lavout—by Richard 
Muther. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd S'., Neu 
York 36, N.Y. Price $12. 370 pages. 

A practical, how-to-do-it guide cover- 
ing the essential elements of good plant 
layout. It explains the four basic phases 

location, over-all layout, detailed lay- 
out plan, and installation—and discusses 
the eight fundamental factors influenc- 
ing these operations. 

The book was written primarily for 
two groups: (1) men who are currently 
charged with the responsibility of mak- 
ing plant layouts and (2) men who have 
had industrial experience in areas other 
than layout, who must now learn about 
layout-planning work. 

Directions are given for the practical 
steps of collecting data, organizing the 
layout and installing it. 

The book concludes with a discussion 
of management’s role in achieving good 
plant layout. 
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ANGLgear 


takes 
power 
Teel Ul are 
fool uat-te-y 
neatly! 


There‘s an ANGLgear 
to solve virtually 

any 90° power 
take-off problem 











Simple, compact, permanent— 
that’s ANGL gear, the stand- 
ardized right-angle drive. 
ANGlLgear is versatile; can 
be mounted four different 
ways; thus is easy to design 
into your power transmission 
system. ANGLgear has high 
capacity: Model 340, rated 
3 hp at 1200 rpm, will trans- 
mit a torque of 2500 Ib. in. 
ANGLgear is sturdy; has 
tough Coniflex* gears, anti- 
friction bearings, and is lubri- 
cated for life. 

ANGL gear comes in 1/3, | 
and 3 hp sizes, with 1-1 or 
2-1 gear ratios and 2- or 
3-way shaft extensions. 

Next time, specify ANGL- 
gear in place of costly or un- 
wieldy custom-made drives. 
See our literature in Sweet’s 
product design file; then con- 
tact your local distributor or 
write us for information. 


*TM The Gleason Works, Rochester, N.Y 


AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 
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Readers’ Viewpoint. 


To the Editor 

Thank you very much for sending me 
tear sheets from the December 1955 
issue of The Tool Engineer. It is pleas- 
ing to know that you liked my talk on 
“Training Plan for Executives” well 
enough to abstract it for publication. 
I think it is of particular interest that 
you feel that a talk on this subject 
would be interesting to a_ technical 
group. I am sure that more and more 
in the future, there will have to be a 
better exchange of ideas between tech- 
nical people and those with broader 
interests so your inclusion of my paper 
is certainly a step in that direction. 

As a matter of accuracy, I feel it 
should be stated that this program is 
a group effort by a majority of the Bell 
system companies and not the Bell 
Telephone Company of Pennsylvania 

John Markle Il 

Vice President, Personnel 

Bell Telephone Co. of Pennsylvania 

Philadelphia, Pa. 


To the Editor 


I have just read with interest the 
article entitled “Automatic Aluminizing 
of Valves at Pontiac,” which appeared 
in the February issue of THE TOOI 
ENGINEER. 

We are extremely disturbed by the 
misrepresentation made by the most 
important piece of equipment used in 
this installation, the metallizing gun. 
Our company worked with Lindberg 
Engineering and supplied the Mogulec- 
tric metallizing gun for the aluminizing 
job. In Fig. 2 on page 80 you refer by 
trade name to our competitor, Metco 
with a line sketch of their wire nozzle 
and air cap; also on page 81, right- 
hand column, you specifically state 
“Metco type metallizing gun.” 


R. E. Kunkler 
Vetallizing Company of America 


Chicago 24, Ill. 


Naturally, we are very anxious to 
report facts accurately and without 
bias. The fact that the Mogul gun was 
not identified in the article stems from 
information obtained during the pre- 
liminary development stages. Although 
the article may appear misleading, a 
careful rereading will show that the 
sectional view of the metallizing gun 
was that for the experimental work. The 
gun is labeled properly according to 
our information. 

We did not know that the production 
gun was a different gun; that is the 
reason for the apparent misunderstand- 
ing. We apologize for any misunder- 
standing that may result from our pres- 
entation. ED. 











See how 


LINDNER 


JIG BORER 


lig -tet cig -t-lellale 
sallotgedae) o)éler-) 
measuring system 
with ‘‘Autopositioner”’ 


speeds initial and 
repeat table settings - 
guaranteed accurate 


readings in .00005” 
no gauges, blocks 
or bars 


table sizes 
44” x 24” 
32” x 16” 


SEND for 

25-minute 

movie film 
demonstration 


Jersey City 2, N.-J. 


In Canada 


2490 Eglinton Ave W, Toronto 
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Automation in Stamping Production 
Illustrated on the 


U.S. MULTI-SLIDE” 


One of the aims of Automation should be the elimina- 
tion, wherever possible, of secondary operations and Below: Hopper feed unit 
handlings. You, like all manufacturers, are interested mounted on U. S. Multi- 


in attaining this result. The U. S. Multi-Slide can be Side Machine fer hop- 
‘ pering the nuts into 


the answer in the production of stampings. position for assembly. 
The sequence-of-operations strip pictured above shows 
how a complete assembly is produced on the U. S. 
Multi-Slide without secondary operations. The finished 
assembly is an automotive fastener comprised of a sheet 
metal stamping and a nut. The stamping is produced 
on the U. S. Multi-Slide and the prefabricated nut is 


hopper-fed into proper position for automatic assembly. 


The complete unit is produced at the rate of 100 per 
minute — without handling. 


The elimination of secondary operations results in re- 
duced cost per piece, an all-important factor in today’s 
competitive market. If you produce stampings and are 
interested in low piece part costs, why not investigate 
the use of U. S. Multi-Slide Machines? 


Ask for Bulletin 15-T giving complete specifications. 


U.S. TOOL COMPANY, Inc. ‘win cise” 


Builders of U. S. Multi-Slides 
U. S. Multi-Millers 

U. S. Automatic Press Room 
Equipment 

U. S. Die Sets and Accessories 


Left: Standard No. 33 
U. S. Multi-Slide Ma- 
chine on which the hop- 
per feed unit is installed. 
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rainstorminé for ideas 


new technique refined 


for planned invention, 


product improvement and 


production problems 


Symposium from 


Ideas, Inventions and Patent Conference 
Cleveland Engineering Society 


|, IS MORE IMPORTANT in 
business than ideas. While there is no 
scarity of them, at least on the manage- 
ment level, the difficulty is to apply 
ideas successfully to specific industrial 
problems such as product improvement, 
market needs, production and planning 
the company’s future. 

Viewed in this way there never are 
sufficient truly new ideas. Research and 
development work, for instance, can be 
considered as one method of producing 
planned inventions. Yet, only a small 
portion of the brain power of a com- 
pany’s personnel is ever fully utilized. 
Brainstorming is a method of taking 
advantage of the great creative potential 
available in any department of any 
firm. 

Ideas are created in several ways: 
through illumination or 
imagination. It is the latter process that 


inspiration, 


is involved in the operation of brain- 
storming. A_ brainstorm session is 
a means of producing ideas through the 
use of imagination. But, it is more than 
that; it is a veritable chain reaction 
of ideas—an imagination “jam session.” 

In a brainstorm session, the par- 
ticipants “play by ear,” using inventive 
and imaginative minds, together with 
other attributes of the improviser of 
jazz, to produce many new ideas, some 
of which may aid in the solution of the 
problem at hand. 

The ground rules to a_ successful 
brainstorming session are few but vital. 
No negative or judicial considerations 
are to be permitted. The participants 


Fig. 1. Brainstorm session elements 
are a conference table, panel of partic- 
ipants, a problem and time for un- 
restricted flow of ideas. 
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must not mentally weigh the value of 
any idea before proposing it. One per- 
son’s words may trigger thoughts in the 
minds of others that will result in a 
worth-while idea. 

The panel may consist of as many 
people as desired, though more than 
twenty will make it difficult to record 
ideas as fast as proposed and there may 
be some participants who sit back and 
let others carry the load. Thus, ten is 
suggested as the optimum number. 

People selected for the 
should at least be acquainted with the 
subject though there is an advantage 
in having various backgrounds repre- 
sented to widen scope of the ideas. All 
participants should be on the same 


session 


organizational level, since presence of 
a superior will tend to inhibit the free 
flow of new and imaginative ideas 
through the fear of appearing ridiculous 
or unrealistic. 

The group must have an open-minded 
leader to define the problem and main- 
tain strict adherence to the ground rules. 
He can also stimulate the flow of ideas 
by proposing one of his own or re- 





* - ta 


phrasing the problem. He may record 
the ideas as proposed or a secretary 
may do this for him. 

The statements should be reduced to 
one or two words if possible and writ- 
ten down where all the panel may read- 
ily see them. This is important since 
the visual image is a constant stimulant 
to the minds of the observers and will 
trigger release of associated ideas from 
their minds. 

The brainstorm technique is being 
successfully used by many organizations 
to obtain problem solutions, new ideas 
for products, their design and manufac- 
ture, and even the trade name by which 
they are sold. 

It can be used when broad concepts 
are needed to originate product devel- 
opment, or other design problems. For 
this it may be desirable to reduce the 
number of participants and allow more 
time for thought and communication. 
The basic rules of encouragement in 
collective thinking should be retained, 
however. Plenty of large paper and 
soft pencils should be made available, 
since design language is sketching and 
words. Design can be creative but per- 
haps not as startling in revelation as 
fundamental development. 

In such a entirely new 
approaches should be sought, but em- 
phasis should also be placed on im- 
provement and ramification of initial 
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i 


increase 
parts- 
washing 


efficiency! 


Barnesdril Kleenall Filters are installed on this 
conveyor-washer line for a variety of parts-washing. 
The filters recondition the washing solvent and 
remove dirt and metal particles automatically. 


Formerly 50% of the parts were returned for rewash. 
Washing nozzles frequently plugged with dirt, causing 
inefficient washing conditions. The washer was shut 
down 4 hours a week for removal of as much as 2 cu. 
yds. of collected dirt. 


With Kleenall Filters the washing solution needs 
changing only once every 6 months. Rewashing is 
eliminated and output of washed parts is stepped-up 
100%. The filter elements remove all dirt and keep 
the nozzles from plugging. The amount of chemicals 
used has been reduced by 600 Ibs. per month. 


Barnesdril engineers have an answer for nearly any 
kind of liquid clarification problem. Send them yours 
for analysis and recommendation. 


FILTRATION DIVISION 
BARNES DRILL CO. 
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thoughts. This becomes a creative build- 
ing process in which an entire product 
can be conceived in some detail. The 
judicial factor may creep into the mind 
of a participant but he is never to reveal 
his judgment except by constructively 
proposing an alternative. 

Men selected for a design brainstorm 
session should be trained in engineering 
design technique but need not have sim- 
ilar experience background. Depending 
on the problem, the number may be as 
small as three. There is reason to be- 
lieve that clearly patentable material 
will come from such a session. Sketch 
papers should be saved, dated and 
signed for patent purposes and evalua- 
tion. 

Evaluation of worth of ideas depends 
somewhat on the kind of development 
program in which the problem originat- 
ed. If it is a crash program, requiring 


Fig. 2. Advance Engineer, Ralph E. 
Parry, of General Electric sketches 
panel ideas on projector in demon- 
stration of brainstorm technique. 


an immediate solution, then the list of 
ideas is quickly scanned and the ridic- 
ulous sounding ones, or those that 
appear difficult to implement in the 
light of knowledge and experience are 
discarded. 
pared against each other to determine 
relative worth. 

Some may wonder, is this method 


Remaining ideas are com- 


worth the effort. Results from a wide 
variety of sources indicate it is. The 
method utilizes the wide experience and 
ideas represented by participants. Im- 
agination has aided in compounding the 
ideas. A wider choice of tentative so- 
lutions has been presented in a shorter 
space of time than would have been 
possible through one person’s efforts 
alone. Horizons have been widened and 
perhaps the one satisfactory solution is 
found that could not have been revealed 
in any other way. 


This digest represents excerpts from ‘Freedom 
to Think’ by Warren H. Chase, “How to get 
Ideas,” by E. G. Reed; “Brainstorm Evalua- 
tion” by Ralph E. Parry; “How you can Use 
Brainstorming,” by George Bramhall, all from 
the Conference on Ideas, Inventions, and Pat- 
ents, Cleveland Engineering Society, April 1956. 
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tech digests of the U.S. Department of Commerce. time reduce the cost of these goods and 
They show that between 1947 and 1953, services, in terms of real wages. The 

total family income in the U. S. rose answer is rising productivity. That is, 

almost 50 percent. The average family an increasing rate of production per 

The Race of Productivity income rose about 30 percent as the unit of population. This is the race in 
4 number of families increased about which this country is engaged. A ruin- 

By Louis Polk during that period. ous degree of inflation or rising pros- 


The other two revolutions that have perous productivity ? 
President 


National Machine Tool Builders’ Assn. ® y - : , : ; 
. , niques and government— industry plan- the accompanying chart covering phys- 
Cleveland, Ohio ye ‘ “a 
ning, are present day developments in ical volume of industrial production, 
. gearing the system of free enterprise total employment and the output of 
One well-known economist recently : 7 : 
ease ‘ . to progress. electrical energy. The production index 
stated that America is now in the midst i e 
. . ‘ These five economic revolutions can shoots up at about a 20 deg angle; em- 
of no less than five revolutions: ; : 
be regarded as five facets of one big ployment index goes up more slowly, 
First, in expanding population revolution in progress. Basically it is at 7 deg angle. The third line, charting 
Second, in technological advances in the revolution in technological ad- ouput of electrical energy, zooms up- 
industry vance which has paced the others. The ward at better than a 30 deg angle. 


been mentioned, management tech- The course of this race is shown in 


: , , economy is founded on the assumption Now projecting these lines over the 
rhird, in consumer buying power 2 é ; j 9c ‘ , 

of an ascending spiral of production. next 25 years at the same slope, gives 
rhe problem is how to keep on turning some surprising predictions. It shows 
out a constantly increasing volume of that by 1980 to turn out the volume of 
goods and services, and at the same goods and services shown will be diffi- 


Fourth, in management techniques 

Fifth, in planning both by government 
and business to make the most of these 
potentials. 





Each of these items is in the direc- 
tion of economic growth and expansion. : ; 
Evidence of these trends is on every ; Heavy duty attachments 


hand. The amazing population growth 


of this country since World War II, a 7 increase versatility 
has upset most of the predictions of the z of dependable, low-cost 


past twenty years. Advances in medical 


science, increasing life expectancy, - 

place an ever-increasing proportion of Ak: EAVES MILLS 
the population in the over 65 age group, 2 

Heavy Duty Vertical ee ~ 
and advance a constant trend toward Milling Attachment THE MOST MILL FOR THE LEAST MONEY 
lower retirement age, thus changing the 

ee ee a f outstanding flexibility for all types of milling 
the advance of industrial technology i a4 operations . . . with GREAVES MILLS. 

or, in other words, increasing produc- 


tivity ? 





A full line of attachments and accessories offer 


Make your own comparison of 22 specifications of 
Those familiar with the ma- 
chine tool industry are well aware of 


Greaves and 7 other leading milling machines. 


advances that have been made in tool 
design for automatic mechanization. 
This is in principle, the marriage of Heavy Duty Offset 
two or more of the following: motion, Vertical Milling Attachment : ‘ Extra size table 
machining, measurement and memory. 4 : - ‘ with 34” travel optional 
Improved speeds, cutting tool materials, : ; i ; at extra cost 
parts handling, lower operating cost 
and higher output are being provided 
in new machines in ever increasing 
measure. Corrective feedbacks are pro- 
vided for greater accuracy and a means 
of producing better finishes. 

The third revolution concerns in- 
creased buying power of the public. 
This trend is well established in data 


GREAVES MACHINE TOOL Co. 
2303 a ate Avenue, Cincinnati 2, Ohio 
Send Com m Chart. I will make ihe ae own com: nm 
Rack Milling Attachment of of GREA MI ae” Nap pariso 


Send information on Netecheoaaeen pom Accessories for 
3 GREAVES MILLS 





Technological growth of past twenty NAME TITLE 

five years projected through 1980. FIRM 

Yardsticks are electrical energy, pro- ADDRESS 

duction and the labor force. city ZONE _ STATE 





July 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-193 193 





the OMLY 
PORTABLE 
NIBBLER 


mi 





Model HN for 10 
gauge Stainless 
Steel and 8 gauge 
Mild Steel. 6” ra- 
dius. 


A big statement 
. and only Fenway can 
take it! Our portable Nibblers 
have solved unusual problems 
for hundreds of users. Com- 
plete line includes the 14 gauge 
Nibbler and a light-duty 18 
gauge Nibbler, and a special 
90° head for each. 
RCA—DU PONT—GENERAL 
MOTORS—and many others, 
use Fenway Portable 
Nibblers! 


Model MN for 14 
gauge Stainless 
Steel and 13 
gauge Mild Steel 
1” radius. 
ALSO AVAILABLE: CORRU- 
GATED, JIGSAW ASSEMBLY 
& AIR TOOLS 


WIRE « PHONE « WRITE 
for complete information 


FENWAY 


MACHINE COMPANY INC. 


Edgemont & Clementine Sts. 
Philadelphia 34, Penna. 


Distributed by EASCO PRODUCTS 
INDICATE A-7-194 
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cult on the basis of productivity and 
with the labor force available. 

If the present ratio of workers in 
manufacturing holds good in 1980, in- 
dustry will have only a little more than 
22,000,000 to turn out an incredible 
production of perhaps 100 percent 
volume than today. Without 


v 


greater 


v 


new and better machines, the labor 
supply of the country will not be any- 
where big enough to turn out all of the 
things people will want and will be 
able to afford. 

Without increased productivity—the 
other revolutions of this time—cannot 
With the 


prosperous productivity of industry, the 
this life are 


be served. ever-increasing 


inheritance of way of 
limitless, 

From a yaper given at the Westinghouse Ma- 
chine Tool Electrification Forum, April, 1956 


Methods of Machining Integrally Stiffened Structures 


By J. C. Borger 


Production Methods 


Engineer 


Lockheed Aircraft Corp. 
Burbank, Calif. 


Integrally stiffened have 
proved to be the designer’s answer to 
efficient aircraft. They are 
in weight and integral tank 
sealing problems are reduced. In con- 
trast with conventional design, an 
tegrally stiffened structure is a one- 
piece part produced by extruding, roll- 
forging or machining, or by com- 
eliminating any 


structures 


a more 
lighter 


in- 


ing, 
completely 
assembly. 
While such parts were conceived for 
the purpose of improving structural effi- 
ciency of compression panels, such as 
box beam design studies 
and actual applications, other advan- 
apparent; particularly 
improved sealing characteristics for in- 
tegral fuel tanks, aerodynamically 
smooth surfaces for skin design, pro- 
duction advantages because of reduc- 
tion in number of parts and attachments 
weight 
design. Machining 
many 


bination, 
form of 


surfaces, in 


tages became 


conventional 
these structures 
problems. The 
large part sizes are a major factor, as 
1 by 32 feet, 


and savings over 


poses serious 


they are as large as and 
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4EVELING METHOD 


Fig. 1. Effect of plate 
on final warpage of 
parts. 


stock leveling 
large machine 


Fig. 2. Skin and spar mill developed 
for programming and tape control in 
machining integrally stiffened struc- 
tural parts. 
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some up to 50 ft long. As a result of 
a series of tests to reduce warpage, 
considerable data was finally secured, 
Fig. 1, to set up material specifications. 

From the results, it was decided to 
use a two-stage stretching operation, for 
processing material for this type of 
part. The operation consists of a 5 
percent permanent set before heat treat 
and a 2 percent permanent set after 
heat treat. In most cases, the final 
bows in the production machine skins 
were less than the bows of experimental 
two-stage stretcher leveled specimens, 
and in no case was the final bow 
greater. 

In addition to the materials problem, 
the mechanical problems of the machin- 
ing operation have been met by new 
equipment such as the G & L skin mill 
with the tape control system. This 
equipment has eliminated the inherent 
errors in earlier machines, namely: 

1. Deflection problem in the mechan- 

ical feedback system 

Overcontrol from high feed/speed 
and control system deflection 
Inaccuracies in cams and cam in- 
dexing methods which have been 
eliminated in the new system 
Human error in positioning and 
setting cutting heads. These have 
been eliminated since all position- 
ing is controlled by the tape. 

Great progress has been made in 
manufacturing integrally stiffened struc- 
tures. In conclusion, the airframe in- 
dustry is using plate with controlled 
stretching to reduce residual stresses. 
Machine tools for extreme accuracies at 


oe 


~ Even Unskilled Labor Can Use This Versatile 
Tool Accurately! It Simplifies Internal Grooving 
Problems, Cuts Production Costs! 


A) Cuts two grooves of dif- 
ferent depths and widths in 
one single operation from 
same reference surface. 


B) Cuts 2 double-bevelied 
grooves at opposite ends of 
bore in two operations from 
same reference surface. Tool 
banks in recess of fixture 
then on plug. 


C) Cuts grooves in two bores 
of different diameters from 
same reference surface. Tool 
banks on reference surface 
Then workpiece is reversed 
and tool banks on plug. 








D) Locates and cuts groove 
when surfaces of workpiece 
are not square with axis of 
bore, making it impossible to 
bank tool on either face. 














SAN 


Sa 
FIXTURE 





E) Cuts groove in bore located 
in protruding member of 
workpiece. Reference surface 
on under side of protrusion. 

















FIXTURE 


F) Cuts groove in a bore from 
inaccessible reference sur- 
face eliminating facing oper- 
ation. Tool banks on plug set 
in fixture. 








the high speed required for this type 
of machining are available. Floor-to- 


floor time, weight, part spoilage and Amazingly versatile! Your toughest recess cutting problems can be 


met ‘simply and efficiently with the Waldes Truarc Grooving Tool 
because it offers a whole range of possibilities beyond the range 
of ordinary recessing tools. 


costs have been reduced. 


From a paper “Progress in the Machining of 
Integrally Stiffened Structures From Pilate” 
given at the 1956 spring meeting of the ASME, 
29 W. 39th St., New York, N.Y. 
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Wide Cutting Range! The Waldes Truarc Grooving Tool comes in 5 
models...enabling you to cut accurate grooves in housings. with 
diameters from .250 to 5.00 inches. 


Send Your Problems to Waldes! Send us your blueprints...let 
Waldes Truarc Engineers give you a complete analysis, price quota- 


tion and delivery information on the most econamical tool set-up 
for your particular job. There is no obligation! 


Action of Grinding Fluids 
Revealed by Research 
Write NOW for a 20-page manual containing full information on Waldes Truarc Grooving Tool “Sam 
WALDES Br eee 


@! — Waldes Kehinoor, Inc., 47-16 Austel Pl, L.1.C. 1, M. ¥. ] 


Please send me your new 20-page technical monval | 
on the Waldes Truarc Grooving Tool. (GT-2-53) | 


By R. 0. Lane 
Jackson, Michigan 


Contrary to popularly held opinion, 
results of recent research at the Mellon 
Institute show that in terms of gen- 
erally recognized functions of grinding 


Nome. 


- GROOVING TOOL _ 


Company 








fluids, lubrication is more important 
than cooling. These and other findings 
are reported in a paper “Influence of 
Grinding Fluids upon Residual Stresses 





Made by the Manufacturers of Waldes Truarc Retaining Rings 
WALDES KOHINOOR, INC., 47-16 Austel Place, L.1.C.1,N.¥ 
Waldes Truarc Grooving Tool Manufactured City. lone. State. 
Under U.S. Pat. 2,411,426 e 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-195 
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in Hardened Steel” by Dr. H. R. Letner, 
presented at the ASME annual meet 
ing (No. 55-A-123). The research was 
sponsored by the Grinding Wheel In- 
stitute and Abrasive Grain Association 
in a program to determine effects pro- 
duced on metals by grinding. 

The effects have been carefully an- 
alyzed, using 13 different fluids. The 
results suggest that the effectiveness of 
a fluid in minimizing residual grinding 
stresses depend not so much on the 
heat releaving capacity of the fluid as 
the degree of lubrication furnished be- 
tween wheel and work. 

Grinding experiments 
formed in the 


were per- 
following media: air, 
concentrations of rust inhibitor in wa- 
ter; water miscible oils (soluble oils) ; 


straight grinding oils. Steel used was 
of a ball bearing type, AISI-52100. 

Although wheel, feeds, speeds and 
work material used are typical of con- 
ditions found in commercial practice, 
no claim of generality beyond the scope 
of the present experiments is made for 
the conclusions: 


1. Stresses obtained with water solutions 
of rust inhibitor or miscible oils differ 
little from those resulting from dry 
grinding. 

2. Some reduction in magnitude of peak 
tensile stresses js indicated by certain 
straight grinding oils. 

. Straight grinding oils are conducive 
to high compressive stresses close to 
the surface. 

. Effectiveness of a grinding fluid, as 
far as residual stresses are concerned, 
depends upon its ability to reduce 
thermo and mechanical stresses during 





Work in comfort with 
SENTRY FURNACES 


When you heat treat high speed 
steels, you don’t have to “heat-treat” 
your workers too. A national survey 
has shown manufacturers’ dissatis- 
faction with furnace equipment that 
causes uncomfortable working con- 
ditions by radiating excessive heat 
and producing objectionable fumes. 
Sentry Furnaces, with their enclosed 
Diamond Block Method of atmos- 
phere Control, reduce heat radia- 


Request 
Catalog 


$47 


tion and eliminate undesirable 
gasses and vapors, thus greatly 
improving working conditions 
around the furnace. Heat treating 
high speed steel tools, such as the 
milling cutter shown above, is typi- 
cal of the fine work required from 
Sentry Furnaces. 

Give your workers more efficient 
shop conditions, get a superlative 
product — specify Sentry. 


Sentry ELECTRIC FURNACES 


sg 


Write Big Se ae Mie oR ce) 4:.e) leoRe Tye 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-196 
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chip formation, rather than upon its 
ability to carry heat away from the 
cutting zone after it has been gen 


erated. 


Thus, in terms of generally recog- 
nized functions of grinding fluids, lubri- 
cation is more important than cooling. 
In fact, if the benefit derived from a 
grinding fluid, such as sulfocholorinated 
mineral oil, is due to a reduction in 
the thermo component, it must come 
from reducing the amount of heat gen- 
erated rather than carrying it away 
later. This view is consistent with pre- 
vious observations, based on 
point machining experiments. 
indicate an appropriate gaseous at- 
mosphere, incapable of any appreciable 
cooling action in the sense of carrying 
heat away from the cutting zone, can 
reduce friction and 
finish to a 


single 
These 


improve surface 
degree comparable with 
most effective liquids. In metals, at 
least, the workpiece apparently absorbs 
the surface heats so rapidly that any 
subsequent cooling by the fluid is of 
minor importance. 


From a summarization of ASME paper No 
55-A-123, for the Grinding Wheel Institute, 
2130 Keith Building, Cleveland, Ohio 
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How to Use Suggestions in 
Small Shops 


By Alan H. Mogensen 


Work Simplification Conferences 


Instead of automation and electronic 
devices small shops must look to its 
employees for improvements and cost 
reduction. Old methods of trying to 
get results from people have not worked 
out too well. A suggestion box which is 
in the minds of manufacturers as a 
solution to the problem has not worked. 

One study prior to WW II showed 
that 95 percent of the suggestions that 
had been tried had failed; 25 percent 
acceptance is considered a high rate. 
To be effective a work simplification 


FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT. 


program must include every single 
person in the company. It must start 
at the top and management must be- 
lieve in the philosophy of the program. 
Difficult problems can be reduced to 
simple steps and management can con- 
trol efficiency of operation by stimulat- 
ing employees to be constantly alert 
for possible improvements. There must 
be a desire to solve the problem. The 


The Tool Engineer 





tech digests 


people need to get into the act and 
understand some of the problems of 
the business. They 
reduction and 


need to see the 
method 
improvement. Then it is simply a mat- 
ter of finding out what is going to make 
them want to do it. 


need for cost 


Most of all the worker wants to see 


his idea in and working. He wants 
some indus- 
tries, the name of the individual who 


proposed the idea is affixed to every 


recognition for ideas. In 


physical improvement. Another thing 
necessary is ability to solve the prob- 
lem. That comes through training. 

Finally there is the capacity to han- 
dle the human relations problem. Re- 
sistance to change and resentment of 
criticism must be overcome if such a 
program is to be effective. Let a change 
be the worker’s idea and the program 
will have his full support. Tremendous 
improvement in productivity is achieved 
through work simplification programs 
by this change in attitude and morale 
of the worker. That is what will change 
80 percent rejections to 80 
acceptance. 


percent 


From a presentation given at the American 
Material Handling Society Technical Session, 
June 1956, (Material Handling Institute, Inc., 
Suite 759, One Gateway Ctr., Pittsburgh 22, Pa.) 
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Projection Welding 


Hardware to Stee! 


By 0. K. Barnes, Jr. 


Westinghouse Electric Corp. 
Pittsburgh, Pa. 


An extensive program of developing 
schedules for welding projection hard- 
ware to low carbon steel has recently 
been completed. Welding of typical 
hardware such as pilot nuts, 
brackets, bolts, weld screws, 
spacers, pins and tee nuts is covered 
in the discussion. 


items 
angles, 


Sheet and plate thicknesses to which 
the items are welded range from 0.032 
to 0.250 inch A number of 
important considered, in- 
cluding minimum number of electrode 
and required to 
weld all hardware types; correct joint 
instrumentation in 


inclusive. 
factors are 
combinations 


SIzZes 


design; value of 


maintaining consistent weld strength. 


Simplified schedules, presenting a 
minimum number of current, force and 
weld time combinations are given. It 
is noted that welding of each style item 
to various sheet or plate thicknesses is 
accomplished by changing only one 
variable in the weld schedule for that 
particular item. 

From a paper given at the American Welding 


Society National Fall Meeting, Oct., 1955, 
Philadelphia, Pa 
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CHROMIUM PLATED 


TanNcdards 


*“Measuring in Millionths for Three Generations” 


Now! Closer gage block tolerances give you up 


to 75% longer wear life 


Ellstrom Standards are now produced and 
unconditionally guaranteed to specified 
millionths well within the following im- 
proved gage block tolerances: 


“W" Working Accuracy Blocks: +.000008”, 
—.000002” per inch of length, with flat- 
ness and parallelism held within .000006”, 


“I Inspection Accuracy Blocks: +.000004”, 
—.000002” per inch of length, with flat- 
ness and parallelism held within .000004”. 


In addition to providing finer accuracy 
at no increase in price, these Ellstrom 
Standards also give you up to 75% longer 
wear life. For, by reducing the allowable 
“minus” deviation, you get an additional 
guaranteed wear allowance of from 2 to 
6 millionths of an inch, as compared to 


at no increase in price 


common industry standards, before the 
blocks need be considered worn undersize. 


Ellstrom Standards are furnished in 28 
basic sets of from 8 to 92 blocks in both 
rectangular and square styles. Individual 
blocks are also available in sizes ranging 
from .010” to and including 20.000” to 
meet your particular needs. Send for 
complete specifications and prices today! 


Set No. 35-R: “W" —$195.60; “I —$280.50 
Set No. 81-SA 


“W"— $545.60; “I — $764.35 


ELLSTROM STANDARDS DIVISION 


DEARBORN GAGE COMPANY 


‘‘Measuring in Millionths for Three Generations”’ 


22038 Beech Street 


e Dearborn, Michigan 


@ Elistrom Internal Setting 
Gage—12” range: $185.00 


@ Elistrom Rectangular Gage 
Block Accessory Set: $288.95 


@ Elistrom Master Sine Bar 
"W" Accuracy: $112.50 
"I" Accuracy: $152.75 
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produces that built-in accuracy of a 


Wénileg 00 and Gage-Makers’ Lathe 


The best is not good enough for Hendey 
craftsmen who produce machines like our 9 in. 
Tool and Gage-Makers’ Lathe — machines that 
give you toolroom tolerances easily, with no 
“tricks” or time-consuming adjustments. 


One of our men is grinding a spindle in the 
picture on the opposite page. It’s the care he 
uses in determining wheel speed, feed, speed of 
work rotation, coolant flow, and wheel selection 
that makes the difference between a good spindle 
and a superior one. Experience tells him the 
proper relationship of these factors to the type 
of steel used in the spindle and the degree of 
hardness to which it has been processed. 

Constant operating accuracy and maximum 
rigidity are assured because the spindle is 
mounted by other ‘craftsmen who care”’ in super 


Hendey 9" x 24" 
Too! and Gage-Makers’ 
Lathe 


machine division 
BARBER-COLMAN COMPANY 


precision, antifriction bearings at both ends. 


An electronically controlled drive is available 
for this 9 in. Tool and Gage-Mekers’ Lathe to 
give you quiet, infinitely variable spindle speeds 
from 15 to 3000 rpm. On facing cuts, stepped 
diameters, and tapers, you can change specds 
during the cut by selecting the desired rpm on 
the control rheostat. Belt drive gives you smooth, 
vibration-free tower to the spindle for fine 
finishes in the 25 to 3000 rpm range. Speed 
range from 1‘ to 250 rpm is achieved by back 
gears whici. operate at very low velocity. 

When you're looking for the best in quality 
and quantity of toolroom output, look at this 
precision-built Hendey Tool and Gage-Makers 
Lathe. Call your Hendey dealer for complete 
information about this machine, 


"Precision with Production" 


BARBER 
COLMAN 


73 LOOMIS ST., ROCKFORD, ILLINOIS ® 
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This is the NEW Hendey 32- 
Speed Geared Head Lathe which 
represents the finest in accuracy 
and production, in keeping with 
Hendey's long-standing reputa- 
tion for the finest in lathes. Write 
the Hendey Div., Barber-Colman 
Co., Rockford, Ill, for complete 
information on this outstanding 
new lathe. 
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precision chucks 


deserve the finest 
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This is Horton's standard 3-Jaw Scroll 
Universal Chuck which has contributed to 
Horton's reputation for chuck leadership 
for over 100 years. Its precision and 
lasting accuracy make it a must in any 
production picture. For the complete story 
on the complete line of Horton Chucks, 
see the Horton people in your area now. 
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HEAVY LINES INDICATE MACHINED SURFACES 
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The POTTER & JOHNSTON 
MATERIAL: Steel Casting 
ey on r) R oa - 4. oO Automatic REQUIRED: 2 Automatic Cycles involving several 


precision cuts AND A 1514" — 12 N F THREAD! 
Chucking Turret Lathe Produces BIG parts like this 
QUICKLY, ACCURATELY and ECONOMICALLY 





Virtually “changing the face of the earth” is a rough, If you have difficult machining jobs — and who hasn’t 
tough job that takes rugged, built-for-the-purpose in these days when complex parts must be produced 
equipment like the famous CATERPILLAR Trac- fast — why not borrow a page from 
tors. And turning out component parts for these the CATERPILLAR success story. 
mighty marvels is a tough job too... one that calls Depend ona POTTER & JOHNSTON 
for the rugged power, extra rigidity and all-round AUTOMATIC. Get started today... 
versatility of a machine like the POTTER & write for full information on the P&J 
JOHNSTON 6-DRE-40 Automatic Chucking Turret 6-DRE-40 and on the other Automatic 
Lathe. *Caterpillar and Cat are Registered Trademarks Chucking Turret Lathes in the com- 
of Caterpillar Tractor Co. plete P&J line. 


Povrse s Joameres 7 
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The standardized series of Yoder Uncoilers, Slitters and Recoilers 
make possible an infinite number of combinations for highly 
efficient coil and sheet slitting. 

At a substantial saving in first cost, one of these combinations 
will meet widely varying production needs of fabricating shops 
as efficiently as higher priced, built-to-order equipment (also 
designed and built by Yoder) for very big tonnage requirements. 
A Yoder standardized slitting line is a most profitable production 
tool which will pay for itself in short order on strip requirements 
The Yoder Slitter Book contains time as low as 100 tons per month, even less. Equally important is 
studies, production records, and other the ability in a few hours to meet expected and unexpected needs 
os duds ak in aaanainn, A for slit strands, from a relatively small stock of standard width 
copy is yours for the asking: also esti- coils. This greatly reduces strip inventories and simplifies 
mates and recommendations. production planning. 


valuable data on the economics as well 


THE YODER COMPANY « 5525 Walworth Avenue, Cleveland 2, Ohio 
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ELECTRIC- WELD PIPE AND TUBE MILLS 
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VCheck 


and 
¥VDouble 
Check 


Pitch diameter of plug thread gages is best measured by laying super accurate “wires” between 
threads at opposite sides and taking a reading over the wires on an instrument set to gage blocks. 

But even gage blocks wear undersize with use. That’s why “Greenfield’s” master set is never 
used to set an instrument. It is used only to calibrate reference blocks which in turn calibrate the 
“working” blocks. 

Key to this system of check and double check is a calibration sheet recording the known devia- 
tion of each setting block in millionths of an inch. This deviation is applied to the instrument reading 
to assure the most exact possible measurement. 

Gage inspection at GREENFIELD involves many other meticulous, time consuming checks in a 
constant temperature room where gages are “acclimated” at least six hours before measuring. 


G FR Ee EN Fi £ LD TAP and DIE CORP. GREENFIELD, mass. 














Checking pitch 

diameter of thread 

gage by three wire 

method on VK Light Wave Micrometer 


Every set of VK Standard Thread Measuring Wires, 
in addition to being within .000020” of best size, is now 
calibrated and furnished with matching constant. In 
many cases this will result in considerably more accurate 
pitch diameter measurements. These wires are the 
accepted standard equipment for making pitch diameter 
measurements of taps, thread gages, precision threaded 
parts, hobs, worms, splines and gears. For the great 
majority of 60° Unified and American threads, the Set 
No. 20 H.S. pictured at the right will fill your needs. 
Similar sets to ~ .000020” accuracy are available for 
single-start threads of other pressure angles. For threads 
which have a lead angle greater than five degrees, or 
multiple-start threads and worms, special size wires 


should be used. 


THREAD MEASURING WIRES 


vw Standard 
equipment 
everywhere 





a3 
"reas, 0000) , 
in 


Price 


Set No. 20 H.S. 
Thread Measuring Wires 


Set No. 20 H.S. Thread Measuring Wires is a plant 
necessity for maintaining taps and thread gages 
within their limits for wear and for proving the 
pitch diameter of screws and threaded parts. 

Price, High Speed Steel Wires....$135.00 
Special wires from .002” to 2.000” diameter are 
made to any tolerance required. 


Send for a copy of the new, 258-page Van Keuren Catalog and Handbook No. 36 containing 
valuable technical and engineering information on measuring problems and methods. Address 


sw: Va Reattty «o.. 





Mw 


37th YEAR 


174 WALTHAM STREET, WATERTOWN, MASS. 
> aaron aa 
Setting Disks . 
Plug Gages 


Light Wave Equipment . . . Light Wave Micrometers . . . 
Wire Type, Taperlock and Trilock Plug Gages . . 
. Thread Measuring Wires Gear Measuring Wires 
. laps and Surface Plates .. 





. Master 
... Carbide 
. Precision Lapping Service. 
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my name is 


Ling 
lanitelli 


in charge 
of our 


\ 
, 4 “ My division will actually machine parts for 
rove lt i you. Not just a single sample, but enough 
production runs to provide a true evaluation of 
division what Elox Electrical Discharge Machine 
tools can do in your plant. Tungsten Carbide 
at elox tipped single point tools, forging dies, die 
casting dies and Tungsten Carbide form tools 
will be machined at a cost we guarantee 
impossible to duplicate except with Elox 
E.D.M. I’ve been able to prove to hundreds of 
alert concerns that these jobs can be done 
better, faster and less expensively with Elox 
than by any other method. 


WE SAVED 

19 MINUTES 
grinding this single 
point tungsten car- 
bide tip boring tool. 


WE SAVED 
16 HOURS 
plus 9 different 
operations on this 
form grinding of a 
carbide broach. 


a} | a oe oe 
_ Serra = 


WE SAVED 
379 HOURS 


on the machining of 
this die casting die. 





WHATEVER IT’S COSTING YOU NOW...CHECK WITH ELOX 
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and precision performance 


In servicing and in reassembling, screw thread fastenings are 
uperior. In outstanding tap performance, it’s BAY STATE 


thot is superior 


BAY STATE TAPS 


Scodetimebiasaienatation’ 
BAY STATE TAP & DIE COMPANY 
; MANSFIELD, MASSACHUSETTS 


On the nearby shelves of your Industria! Supply Distributor 
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WHY WASTE YOUR PROFITS 
ON MAKESHIFT SETUPS ? 


T-NUT & STUD 
SETS —!2 SIZES 

* 
STEP BLOCK & 
CLAMP SETS- 
5 SIZES 

® 
PUNCH PRESS 
SETS—5 SIZEs 

° 


BE WISE 


CATALOG No. 23 SENT ON REQUEST 
Ci ", v 
me a -(- 
122 HOLLIER AVE., DAYTON 3, OHIO 
I 
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CLAMP-TYPE AIR CYLINDERS 


Easiest to install or relocate! 


UNIVERSAL MOUNTING for easy vertical or horizon- 
tal installation. 

SLOTTED MOUNTING HOLES save installation, reloca- 
tion time. 

SPRING-RETURN TYPE CYLINDER operates from simple 
3-way valve (MODERNAIR CRV or BV series 
recommended). Has 1g” NPT port. 


ECONOMICALLY PRICED, TOO! 
Price (f.o.b. factory) 
Bore Size 1” Stroke 2” Stroke 
1%” $ 8.50 $ 9.75 
4 16.00 19.00 
2 23.50 26.50 
Write TODAY for Free Literature! 


CORPORATION 


Dept. H-7 400 PREDA ST., SAN LEANDRO, CALIF. 
Member National Fluid Power Association 9 
USE READER SERVICE CARD; INDICATE A-6-206-3 
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PLANTS AND OFFICES 


BURBANK, CALIF 
CLEVELAND, OHIO 
DETROIT, MICH 
PITTSBURGH, PA 


E. W. BLISS COMPANY = s*¥ 206. cau 


DIE SUPPLY 
DIVISION 
1400 Brookpark Road, 
Cleveland, Ohio 


DISTRIBUTORS 
BIRMINGHAM, ALA 

Ford Tool and Carbide Co 
BUFFALO (Depew), N. Y 
Buffalo Die Supply Corp 
CEDAR RAPIDS, IOWA 
Midland Supply, Inc 
CHARLOTTE, N. C 

Apex Machine Tool Supply, Inc 


CHICAGO, ILLINOIS 
Joseph M. Matis 


DALLAS, TEXAS 

Tool Products Co 

DAVENPORT, IOWA 

Midland Supply, Inc 

DENVER, COLO. 

Overgard Machine Tool Co 
GRAND RAPIDS, MICH 

B. H. W. Tool Sales, Inc 
HAMILTON, ONTARIO, CANADA 
Higginson Engineering Sales 


KANSAS CITY, MO 
Ellfeldt Machinery & Supply Co. 


MILWAUKEE, WIS 

Tool and Die Supply Co 
MINNEAPOLIS, MINN 
Northern Machinery & Supply Co 
MONTREAL, QUE., CANADA 
L. S. Tarshis & Sons, Ltd 
PORTLAND, OREGON 
Western Steel Sales, Inc 
SEATTLE, WASH 

National Steel Sales, Inc 

ST. LOUIS, MO 

Scott Special Tools, Inc 
TULSA, OKLA 

Krisman Industrial Supply Co 
WICHITA, KAN 

Ellfeldt Machinery & Supply Co 





BULL. GEAR 
1/2 TON 


MACHINE 
171/2 TONS 


Note erous radius from chain axis 
to outer machine frame, 22'2’ at load- 
ing end, 23.4" at unloading end. This 
assures easy, safe handling of wide 
variety of work sizes and shapes. 


Continuous 


BROACH TUNNEL 
13/4 TONS 





to main drive drum. 


The Tool Engineer 





Horizontal Machine 


| WEIGHT where you want it! 
| ROOM | where you need if! 


Extreme weight and rigidity are the answers to high-production surface 
broaching with fine work finishes and long tool life . .. and this husky 
new Detroit Continuous Horizontal gives you the most you can get! 


@ Generous loading and unloading @ Heavy-duty, twin chain electric- 


clearances for easy, safe handling mechanical drive. 


of a wide variety of work, @ Simple change gears for varied 
@ All-welded, heavy steel plate frame. cutting speeds. 


@ Fully automatic fixture locking, @ Entirely self-contained, inciuding 
machine operation and unloading. automatic chip disposal unit. 


@ Safety interlock assures proper work @ Electric and hydraulic equipment 
positioning before operation. to J.C. standards. ° 


Model illustrated is 90” stroke 15-ton capacity with cutting speeds to 40 f.p.m. Other 15-ton models 
ee ee oe eee ey, wee one anes Sane capacities on request. Send part 
prints for prompt recommendation and quotation, or mail Glscrene Tatts deatetivs tions 





DETROIT BROACH and MACHINE COMPANY, 
DEPT. D-7, ROCHESTER, MICHIGAN 


0 CONTINUOUS HORIZONTAL BROACHING MACHINE 
0 Horizontal Surface Broaching Type 


0 Single Ram Vertical Type 
0 Twin Ram Vertical Type 


0 Pull-Down Vertical Type 0 Broaching Tooling 
NAM 
and MACHINE CO. e 
DEPT. D-7 


ROCHESTER, MICHIGAN 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


pi) 


COMPANY _ 


ADDRESS — 





a — STATE 
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ANOTHER 


STEELWELD 
SHEAR 


ON ITS WAY 


From every 
angle a Steel- 
weld shear 
looks good — 
and is good. 
This machine 
is rated for 
12’-0”" x)" steel 


HIPMENTS are being made at a rapid rate to all 
parts of the country because more and more 
users are learning of the many merits of Steelweld 
Shears and are talking about them. As the words of 
experience spread about and comparisons are 
made, more and more people come to realize that 
Steelweld Shears are really outstanding. 


For smooth, accurate burr-free cutting, Steelwelds 
can't be beat. For ease of operation they have no 
peer. Their heavy construction and means for simple, 
easy maintenance assure long trouble-free life. 

For the finest in shearing, you can’t make a better 
selection than Steelweld. Say the word and we'll have 
one of these wonderful machines on the way to you. 


GET THIS BOOK! 


CATALOG No. 2011 gives 
construction and engineering 
details. Profusely illustrated. 


A Few of the Many Reasons 
For STEELWELD’S DEMAND 


1. 


Pivoted-blade operation. Entirely different 
from every other thear. No slides or guides 
to wear and cause inaccuracies. 


. Micro-set knife adjustment. Quick easy knife- 


clearance adjustment for every plate thick- 
ness. Something not matched elsewhere. Be 
sure to get the complete story on this. 


. Mechanical hold-downs. Tight gripping, non- 


leaking, quiet operating. 


. Accurate easy operating back gauge rides 


on ball bearings. 


. Cool-operating, long-life, low-inertia clutch 


and brake. 


. Heavy all-welded rigid one-piece steel frame. 


AVAILABLE FOR PLATE LENGTHS TO 
24 FEET AND THICKNESSES TO 112 INCH 


THe CLEVELAND CRANE & ENGINEERING CO. 


8551 East 282 Street, Wickliffe, Ohio 





STEELWELD *°: 
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Wear land comparison tests prove Grade 860 
provides greater resistance to chipping, cra- 
tering. After milling 7254 lineal inches on a 
cast-iron block with interrupted cuts to simu- 
late cylinder blocks, wear on Grade 860 is 
minute. Two typical carbides tested under 
identical conditions show extensive chipping. 
Speed — 377 fpm. Feed — .0096”. Table travel 
—1% ipm. Depth of cut — .100”. 


On high-tensile gray c 


Grade 860 — .012” wear, Grade “‘A’’ — .035” wear, Grade “B’’ — .025” 
no chipping some chipping chipped 


ast irons... 


TOUGH, NEW CARBOLOY MILLING GRADE 860 
GREATLY REDUCES CHIPPING AND CRATERING 


Carboloy® Milling Grade 860 was specially de- 
veloped to provide longer tool life on the harder, 
denser types of gray cast iron now coming into 
common use. 


Stronger cutting edges make Grade 860 far 
more resistant to chipping and cratering than 
any other available carbide. Tougher internal 
structure provides longer tool life and more 
production per grind. 


improves production 20-30% 
Carboloy Grade 860 has been tested for almost 


a year on high-tensile cast irons ranging from 
223 to 248 Brinell hardness. Despite scale and 
interruptions, this new carbide has consistently 
outperformed ordinary grades by 20-30%. 


At speeds ranging from 250 to 300 fpm, Grade 
860 produces excellent finishes. It is especially 
efficient for face milling operations, and can also 
be used to advantage for plain milling. 


Specify new Carboloy Grade 860 for your 
milling cutters. For more details or technical 
information, write today ... or mail the coupon 
on page 4 of this advertisement. 


CARBOLOY 


DEPARTMENT OF GE 


NERAL ELECTRIC COMPANY 








BRAZING CRACKS ELIMINATED 


Conventional carbide (Figure 1) 
shows type of brazing crack that 
can greatly reduce tool life and 
increase machining costs. 


Carboloy Grade 330 (Figure 2) 
uses nickel binder to provide 
greater strength and toughness 
to resist brazing strains. For fur- 
ther protection, the wholly new 
composition of Grade 330 permits 
the use of high-silver solders 
with lower melting points. (Photos 
have been retouched to bring out 
brazing cracks difficult to see with 
the naked eye.) 
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Tool life-line comparing new Carboloy Grade 330 with 





conventional finishing carbide shows Grade 330 operates 





CUTTING SPEED — FPM 


at higher cutting speeds, provides longer tool life. Test 








material was AISI 1045 steel, hardened to between 160 and 
170 Brinell. No coolant was used. Tool life wos based on 


0.030” flank wear. Feed: 0.002”. Depth of cut: 0.015”. 
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TIME — MINUTES 
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GRINDING CRACKS ELIMINATED 


Ordinary steel-finishing carbides 
are so brittle that grinding cracks 
(Figure 3) frequently appear. 
Automatic grinders cannot nor- 
mally be used. 


Because Grade 330 (Figure 4) 
has twice the transverse rupture 
strength of ordinary carbides, it 
has superior resistance to grinding 
cracks, can be easily ground on 
duplicating-type grinders. (Photos 
have been retouched to bring out 
grinding cracks difficult to see 
with the naked eye.) 











MACHINES FASTER, WEARS 20-35% LONGER 


>» Easier to braze and grind 


» Double transverse rupture strength 


> More resistant to chipping, cracking 


With a transverse rupture strength of 200,000 
psi, new Carboloy Finishing Grade 330 is nearly 
twice as strong as conventional steel-finishing 
carbides. 

Used on finishing and boring jobs, this extra 
strength means greater resistance to chipping 
and cracking, along with improved tool life. 


Entirely new composition 


The secret of Grade 330 is its higher titanium- 
carbide content and nickel binder. Grade 330 
is tougher, easier to grind, and more wear re- 
sistant than cobalt-binder grades. 

Production tests on AISI 1045 steel (see chart 
at left) show Grade 330 can be operated at 


speeds 10% higher than other carbides without 
any loss in tool life. When compared at speeds 
ranging from 600 to 1900 fpm, Grade 330 con- 
sistently provided 20-35% longer tool life than 
other grades. 

Extra-performance steel-cutting carbides 
Grade 330 rounds out the Carboloy extra- 
performance Series 300 carbides (Grades 350, 
370), taking up on finishing and boring where 
Grade 350 leaves off. 

Throw-away inserts, standard blanks, square 
and solid boring tools are now available from 
Authorized Carboloy Distributors. For price 
list and specifications on Grade 330, send the 
coupon on page 4 of this advertisement. 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
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GET MORE OUTPUT FROM YOUR MACHINES 
WITH CARBOLOY GRADES 350 AND 370 


>» Remove more steel per minute 


Carboloy Grades 350 and 370 are extra- 
performance carbides. They are specifically 
designed to take heavier, deeper cuts at faster 
speeds . . . to provide maximum machine output 
at lowest tool cost. 

Hundreds of in-plant case histories like the 
one above have proved Grades 350 and 370 
consistently outperform, outwear all other steel- 
cutting carbides. 

Greatly increase output 
Even on the toughest jobs, these carbides have 
brought production increases ranging from 30% 
to 300% .. . reducing the cost per finished piece. 

Carboloy Grades 350 and 370 have a built-in 


CARBOLOY 


> Reduce downtime and tool costs 








Edwards Valve Division, Rockwell 
Mfg. Co., found that interrupted cuts 
on 207 Bhn steel limited production 
to 25 pieces per edge with former 
carbide. After switch to Grade 370 
inserts, production jumped to 40... 
an increase of 60%. 

SETUP: Material — 4140 forged steel. 
Speed — Over 400 fpm. Feed — 0.009”. 
Depth of cut — 44” to 44”. 


structural rigidity that resists edge deformation 
even at temperatures as high as 1800° F. Their 
ability to stay on the job longer means less 
downtime, more production from the machine. 


Complete stocks available locally 


Try medium-duty Grade 350 and heavy-duty 
Grade 370 on your steel-cutting jobs . . . and 
lower your tooling costs. 

Your local Authorized Carboloy Distributor 
maintains complete stocks of both these grades 
in a wide range of tools, blanks, and inserts. 
His name is listed in the Yellow Pages of the 
phone book. For more information, call him 
today or mail the coupon below. 





DEPARTMENT OF GENERAL ELECTRIC COMPANY 


11101 E. 8 Mile Road, Detroit 32, Michigan 


Send me more information on: 


[] New Milling Grade 860 
[_) New Finishing Grade 330 
[] Grades 350 and 370 


[-] Send the name of the nearest 
Authorized Carboloy Distributor 





Name 


Title 








Company 
Address 


City _* La Zone _ State 


“Carboloy” is the trademark for products of the Carboloy Department of Genera! Electric Company 
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2" TRILUNT NE 


Drilling Tapping 
Capacity | Capacity oti py 
Mild Steel Steel 


Standard * 
Spindle 
Nose 


Spindle 
Speed 


Rapid Rapid 
Feed 
Approach | Return 


1%" Yuto% 300 " 0-70 ipm #2 Jacobs | 
external ? 
10,000 Be: taper |) 


% to 2 


. 19-600 | 1%” dia. 1% to 5 28 rpm | 0-180 ipm| Adj. te | Adj. to 
to 300 ipm | 240 ipm 
3,450 rpm 
o—- { We agin? e 


> oe | : 
drill, 


lant you 
ur 
¥° P center, 


spot- races 
mfer oF counter- 


\f in 
tap, 
5 hollow mill, 


ream, 
raate! 
osts, 
tto cut ¢ 
ou wan 
sink and y 


send for this catalog - 


100 = #2 Morse 


5,000 Pm taper 


#4 Morse Ff : 
internal 
taper 





MACHINE TOOL DIVISION 
THE HARTFORD SPECIAL MACHINERY CO. 
200] Homestead Avenue, Hartford 12, Conn. 


O Have Field Engineer call. 
O Send Application Data Sheet and descriptive Bulletin. 


Name 


Company 


Street__ 
i niaciccipiciiihiietaadmiimsaat 
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ACCURACY 
.0002 T.LR. 


0002 T.I.R. OR LESS AT SPINDLE NOSE, .0005 T.I.R. OR LESS ON 
TEST ARBOR SIX INCHES FROM SPINDLE NOSE 


— 4 MODEL B943 
20 i ©) MOTOR DRIVEN 
Spd Palos Ge WORK HEAD 


Available 
No. 11 B & $ Tapered 
Spindle Standard 
Equipment. No. 12 
B &S or No. 5 Morse 
Available at 
Slight Extra Cost. 


The B943 Motor Driven Work Head is a compact 
self-contained power unit for internal and external 
grinding. It is held in position by two T-slot bolts 
and can be mounted at any convenient spot on the 
table. The swivel base, which is graduated 90° one 
side of center and 45° on the other, permits the 
Work Head to swivel full 360° if desired. Swivel 
base can be easily removed from head permitting 
units to be mounted on table without base if desired. 
The B943 is easily and quickly mounted on other 
makes of grinders. 

The No. 11 B & S tapered spindle, mounted on 
ball bearings, is hardened and ground, and is de- 
signed to receive chucks, collet fixtures, face plates, 
straight or tapered sleeves, centers and like equip- 
ment. Unit is grease packed at factory and requires 
no service in the field for the life of the bearings. 
Streamlined in design, this fixture is quickly 
mounted and is easy for the operator to keep clean. 

The special motor is provided with conveniently 
located reversing switch which is handy for the op- 
erator regardless of the position of the work table 
or rotation of the work. Motor operates quietly and 
is fully protected from dust and from any oil enter- 
ing from working parts. 


See this extremely accurate B943 work head at your equip- 
ment dealer or write for complete literature. 


K. O. LEE COMPANY 


ABERDEEN, SOUTH DAKOTA 








a> MAKES 
SET-UP JOBS EASIER 


Ask anyone who has ever used a Ziegler 
Tool Holder in making set-ups for tap- 
ping and reaming and he will tell you 
that it takes much less time and effort 
than with a tool holder that does not 
have the special Ziegler features. 


With ordinary tool holders it is a time- 
consuming job to align the work ac- 
curately with the spindle. But with the 
Ziegler all that is necessary is to align 
it to within 1/32” of perfect accuracy 
and the holder automatically does the rest. 


Besides reducing set-up time, it also pro- 
P duces better work and makes tools last 
ag. longer. Investigate! It may be the solu- 


used for tion to your production problem. 
tapping or 
— PROMPT DELIVERY 


W. M. ZIEGLER TOOL COMPANY 
13574 AUBURN DETROIT 23, MICH. 


WRITE FOR) . 
z f CATALOG | 


‘Seve FLOATING HOLDER 


Taps «ad Reamers... 
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GEORGE 
DETTERBECK CO. 


World's Langest Exclusive Manufacturer of 
SCREW MACHINE TOOLS! 


We specialize in one thing only... 
CUTTING CAMS designing and making 
HIGH SPEED STEEL AND SCREW MACHINE TOOLS! 
CARBIDE FORM TOOLS 45 years experience goes into every 
eC aceee tool we make. They come to you 
° ready for use... Precision design... 
SPLIT DRILL BUSHINGS Skilled workmanship ... Finest 
TOME ae oay «materials. x 
° Our extensive facilities save you 
1001. iTS TIME... MONEY... and give you 
BOX TOOLS accuracy, quality and quick service. 


LL. «45 Years at the Same 


REVOLVING STOPS *- Address 
RECESS SWING TOOLS 


FORMING SWING TOOLS : Cee 
Standard sizes a 


00,0, 2, carried 





in stock 


er 


GEORGE L. DETTERBECK CO. 


1871 Clybourn Avenue - Chicago, Illir 
USE READER SERVICE CARD; INDICATE A-6-216-3 
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. «here's JUST ONE of the salient 


Tels. =a 


throughout: 
AUTOMATICS 





























“~~ FOUR 
ROBUST 
SLIDES! 


The front and rear slides mounted on crossed ways, 
permitting radial or lateral movements, or combined 
to produce tapers or irregular forms. This allows the 
use of single point tools in many cases in place of form 
tools with their inherent side thrust. All tool slides 
actuated by camming systems having adjustable ratios. 
(The two upper slides are radial only ). 
Machine throughout is engineered to take 
American-made tools! 


Ligusseu, |B fousroox « | Tenperson, Inc. 


292 Madison Avenue, New York 17, N. Y. 
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HOW W.F. & JOHN BARNES 








Overall view of three 5-Way Machines. First machine in foreground, bores 
and faces 5 flange holes; second, performs 8 combination drilling and chamfer- 
ing operations; third, handles 14 tapping operations. All three machines are 
equipped with power transfer from gravity conveyor. One operator loads and 
unloads three machines at pushbutton stations. 


View showing workpieces in center turntable 
after 180° turn, ready for traversing into new 
machining position. Machining cycle at sta- 
tion 2 allows operator time for unloading and 
loading at station | without losing produc- 
tion time. 





4-Way Machine with reciprocating index fixture. 
Left-hand two-spindle heads drill and. finish-ream 
.750" dowel holes in both ends. Right-hand single 
stub-spindle heads bore, chamfer and face stator 
and cylinder ends. 








BUILDERS OF BETTER MACHINES SINCE 91872 


MULTIPLE SPINDLE DRILLING + BORING + TAPPING 
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Low Production Work 


MULTI-STATION UNITS REDUCE MACHINING TIME 
ON COMPRESSOR CRANKCASES 1.85 HRS. PER PIECE 


At Airtemp Division, Chrysler Corporation, Dayton, 
Ohio, a battery of ten Barnes Multiple Spindle Ma- 
chines are today demonstrating the efficiency and 
economy of special machines engineered to serve rela- 
tively low production requirements. Previously, the 
compressor crankcases used in Airtemp’s fine line of 
large 5-cylinder commercial air conditioning units 
were drilled, milled, bored, faced, and tapped in single 
operation machines. Now, most of these operations 
are performed automatically in Barnes specials. As a 
result, machining and handling time has been reduced 
1.85 Hrs. per case. In addition, close tolerances are 
more easily maintained which has increased product 
quality. 


— PRODUCTION GEARED TO 15 CRANKCASES PER HOUR 
Overall view looking toward end of line. Unit in foreground taps 


31 holes in ends of piece and presses in twa center bushings. The Barnes Multiple-Spindle Specials are incorpo- 

Vertical machines are facing units for machining stator end and rated into a semi-automatic: production line which is 

buh, ond eyllnder ond ond bub. geared to produce 15 crankcases per hour. Parts are 
moved between machines on gravity conveyors, and 
operators manually position workpieces into the load- 
ing station of each. machine. Powered turnover and 
transfer devices are included to minimize manual 
effort. After more than 12 months of operation, the 
new line has effected savings equalling the pre- 
liminary estimates of Airtemp Engineers, and at the 
same time has provided the additional capacity to 
meet an increased demand for their product with 
little increase in floor space. 


INVESTIGATE BARNES SIX-POINT COORDINATED 
MACHINE BUILDING SERVICE 


We suggest you investigate the profit possibil- 
ity of applying Barnes special machines to 
~~ your work. Find out, too, how Barnes six- 
— . A point coordinated engineering and building 

View of 6-Way Boring Machine for finishing five cylinder bores ee . te mere 
and two babbited bushings. Concentricity of stator and crank- mertadnnse” Bo —_ ty ~~ eg ee 
shaft bores is held to max. of .005" T.I.R. Babbit chips are col- responsibility and save time. rite for free 


lected in separate chip box. C.I. chips for entire line are flushed brochure or ask for an analysis on any 
automatically to a central system. specific job. 


W. F. & JOHN BARNES COMPANY 


405 SOUTH WATER STREET + ROCKFORD, ILLINOIS 





MACHINES - AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 
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19 KNEE-TYPE MILLS CONTINUALLY TESTING 
INGERSOLL INSERTED BLADE CUTTERS 
- 


} 


Actual performance is the only true test 

of cutting tools. Here in our own plant, Ingersoll 

cutters are used on 19 knee-type milling machines of 
various makes and are regularly meeting exacting standards 
for finish, high feeds and long tool life. 


We know from our own experience that Ingersoll cutting 

tools can meet your strict requirements for machining a wide 
Ingersoll Cutter Catalog 3) ha variety of parts and materials on all types of milling 
66F, describing Ingersoll bs f x machines. 
inserted blade face mills, : 
end mills, helical slab mills, 
side mills, arbor cutters and 
bering heads. 


THE BUILDERS OF SPECIAL DESIGN MILLING & BORING MACHINES 
SHEAR 
ORIGINATORS OF Py ppp7 CUTTERS 


MILLING MACHINE COMPANY 
O02 UC RS, 624 2 ee © OSe: Bi Be Be 


It will pay you to let one of our cutter engineers demonstrate 
the performance and economy of Ingersoll inserted blade 
milling and boring cutters. 
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MACHINE TOOL BUILDER shaves a wide variety 
of gears (a few are shown) on this Michigan 870-A gear 
finisher. Underpass is used for shoulder cluster gears, while 
the transverse method, in combination with crowning, is 
favored for shaving wide face spur and helical gears 


LATEST GEAR-O-MATION® equipped Michigan 870 This 870-A has an 18-inch capacity, which 

gear shaver finishes 18-tooth automotive pinions at 260 per hour. covers practically all requirements - 

Features are: hopper feed, automatic load and unload, pneu- 
matic headstock and tailstock, 3-way classifier with automatic 
feedback maintaining correct center distance, desired accuracy 


and production requirements preset on control panel, more 
accurate gears produced. . MICHIGAN 
TOOL COMPANY 


7171 E. McNICHOLS RD. * DETROIT 12, MICH. 
IN CANADA: COLONIAL TOOL CO., LTD. 


for this Illinois firm. 
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EVERY 1412 SECONDS ROTO-FLO spline rollers 
in tandem are cold-forming splines at two different locations 
on each automotive axle shaft. GEAR-O-MATION equipment 
loads shafts automatically, transfers from one machine to the 
other, returns double-splined shafts to the operator. 


“ue, 


Yo 


{ 


Y 
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i 

AN 
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ROTO-FLO FORMED SPLINES, just coming off the forming 
racks. Actual forming process takes 4 or 5 seconds—floor to floor time is 


10 to 15 seconds. Cumulative spacing error is less than .0015 inch—com- 
pare it to your present spline manufacturing. 


+4 
LAN 


_ : 
-_* tS 


ad 


COLD-FORMED HELICAL TEETH (1, 
ROTO-FLO process), as shown here, have a very 
high degree of accuracy. Note the sharp, square cor- 


ners at the top of the teeth, the 3 to 6 micro-inch 
MICHIGAN : : finish on the tooth form. Compare the few seconds 
- ‘ ired to produce parts like these with your pres- 

TOOL COMPANY pic 


ent production on similar parts. 
7171 E. MeNICHOLS RD. + DETROIT 12, MICH. 
IN CANADA: COLONIAL TOOL CO., LTD — 
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Chances are at least 


98 out of 100 
that this part 
will be perfect 


The Metal Stampings Plant, Sylvania 
Electric Products, Inc., keeps rejects 
under 2%—even on complex, close- 
tolerance parts produced at rates to 
9,000 per hour. Optical gaging 
helps set this level. 


The diode plate shown above is an example of the complex, mass-produced, 
parts turned out to close tolerances by The Metal Stampings Plant, Sylvan- 
ia Electric Products, Inc., at York, Pennsylvania. Tolerances run to + .001”; 
as many as 10 dimensions must be held, including inner and outer diameters. 
Yet even on parts more difficult than this—parts with tolerances of .0005” 
and forming rates of 9,000 per hour—Sylvania gets an acceptance rate of 
over 98%. 
Inspection on Kodak Contour Projectors helps Sylvania do the job to the 
satisfaction of its customers, both internal and external. Operators check the 
first parts produced by every machine to assure correct setup. Then, through- 
out the run, production samples are checked at regular intervals—making 
certain each machine is holding to tolerance. The speed with which these 
parts can be checked using optical gaging methods has helped slash rejec- 
tion rates more than 50% since Kodak Contour Projectors were installed. 
If you have difficult inspection problems involving quantity, speed, close tol- 
erances or hard-to-measure dimensions like shoulders, holes, radii or angles, 
there’s every reason to expect a solution by optical gaging on a Kodak Con- inte waking th ccqubed tecpaneinatindak 
tour Projector. There’s a representative in your area who can tell you more. Contour Projector. Operators sit comfortably 
To get in touch with him, or for a copy of the booklet, ‘Projection Gaging 


in a fully lighted room. The work gets out in a 
with Kodak Contour Projectors,” write Special Products Sales Division. hurry. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


ff 
the KODAK CONTOUR PROJECTOR 
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Tough grinding jobs? 


Check 


huleanure 


high speed precision 
grinding heads! 


Grinding circular slot 
using Vulcan's Rotary 
Table and Magnetic 
chuck. 


Vertical adaptor for Sur- 
face Grinders. Grinding 
small slots 


Horizontal application. 
Grinding a shoulder 
Punch. 


Many seemingly impossible grind- 
ing problems have been solved by 
adapting Vulcanaire to standard 
machines or by using one of Vul- 
can’s specially designed machines. 


On Surface Grinders, merely re- 


move wheel and guard, clamp 


vertical or horizontal adaptor to 
machine as illustrated. No belts 
necessary. For instance, Vulcanaire 
used in connection with Vulcan’s 
Rotary Table for Surface Grinders 
permits the grinding of a circular slot. 


Adaptors are in stock to fit the spindle 
of Vertical Milling Machines for grinding 


contours, holes and slots. 


On Internal Grinding Machines Vulcan- 
aire’s infinitely controlled speeds furnish 
the correct surface cutting speed re- 
sulting in faster production and micro 
finish. The adaptor sleeve fits into pres- 


ent housing. 


Applied to Jig Boring Machines, Vul- 
liked by 
manufacturers 


canaire is leading precision 


because its accuracy is 
guaranteed, producing Vulcanaire jig 


grinding of large and small parts. 


Send us a blue print on your tough- 
est grinding problem. Recommen- 
dations and sketches will be re- 
turned to you — no obligation. 


Major Vulcan Services 
Engineering, Processing, Designing 
and Building... Special Tools ...Dies 
... Special Machines . . . Vulcamatic 
Transfer Machines Automation 

. including the Vulcan Hydraulics 
that Form, Pierce, Assemble and size. 

Vulcanaire Jig Grinders 

Motorized Rotary Tables . . . Plastic 
Tooling. 


VULCAN TOOL CO. 


7300 LORAIN AVENUE 


DAYTON 10, OHIO 
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MEYCO CARBIDE INSERTED 
DRILL JIG BUSHINGS 
PROVE THEMSELVES 


The reason is simple: these 
unique bushings are ideally 
suited for long-running, unin- 
terrupted operations! 


Meyco carbide inserted bush- 
ings assure long life for drills, 
jigs, fixtures . . . accurate work 
maintained, resulting in less 
down-time, fewer lost man- 
hours. Last almost as long as 
solid carbide bushings, cost 
slightly more than ordinary 
bushings. Get the full story: 


Write for information and 
price list, ask for Catalog No. 


PATENTED 


1. Tungsten carbide rings at the points of 
wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body. 








Over 85% of the torque wrenches used in industry are 


S turTEvan’ 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 


© Permanently Accurate 
© Practically Indestructible 


@ Faster—Easier to use 


@ Automatic Release 


@ All Capacities 


in'inch grams 
.--inch ounces 
...inch pounds 
.-. foot pounds 


Every manufacturer, 
design and production 
man should have this valu- 


able data. Sent upon request. 
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ey Dil Press Fes 


..- has a place in every plant 
concerned with lower-cost production 


The value of a minute is no more “fixed” 
than the value of a dollar. What it’s worth 
depends on what you can do with it. 


For example, a drill press operator positioning 
a part by hand, feeding the drill by hand, may 
produce X number of parts per hour. With 
Bellows “fluid power” on the job, she can pro- 
duce between 2 X and 4 X parts per hour — 
and with a fraction of the physical effort. 


Drill press operations are only typical. Where- 


Get more out of this minute! 


Write today for the new four-color book- 

let — “Lower Cost Production.” And 

Bulletin DF-110R on Bellows Drill Press 

Feeds. They will be sent to you without 

ee cost or obligation. Address Dept. TE.756. 
The Bellows Co., Akron 9, Ohio. In Can- 
ada: Bellows Pneumatic Devices of 
Canada, Ltd., Toronto, Ont. 


poor 


At Bruner Ritter, Inc., New York, 
operator, aided by a 
Bellows Drill Press Feed is produc- 
ing 22,700 drilled parts each seven 
hours. This application is typical 
of the savings being 
made by users of Bellows “Con- 
trolled-Air-Power” 
where. 


this girl 


impressive 


Devices every- 





ever you have a repetitive operation of any 
kind done by hand, one or more Bellows “fluid 
power” units can do it faster, better, and with 
less fatigue to the operator. 


These ingenious devices, powered by air, 
actuated electrically, controlled hydraulically, 
are complete “packaged” work units. They are 
designed to be incorporated into existing op- 
erations or standard machines easily and 
quickly. They lend themselves readily to cus- 
tom machine design, making construction of 
special purpose machines relatively simple 
and inexpensive. 


The Bellows Co. 


AKRON 9, OHIO 
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News from 
Hamilton! 


100 to 300 ton 
press line 
sets new 
standards 











Here's Hamilton’s brand new high-speed 250-ton, double-crank press with 60” x 36” bed and slide 


For the first time in the industry, Hamilton gives you 
100 to 300 ton presses built to meet exacting automotive 
production standards standards pioneered in the 
automotive field through more than thirty years of 
Hamilton press leadership. 

Every one of these 2-point, single acting, straight-side, 
double-crank presses is a brand new design. Each is 
engineered for constant top-speed, top-quality produc- 
tion—without profit-robbing downtime. Each is built for 
complete operating flexibility. Here are just a few of 
Hamilton’s built-in extras that mean more operating 
profit for you 


@ rugged welded steel construction 

@ mechanically interlocked air clutch and brake 
@ barrel-type motorized slide adjustment 

@ automatic lubrication 

@ pneumatic flywheel brake 

e die lights 
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@ die cushions 
@ pneumatic counterbalances 
@ interlocked electrical clutch control 


Exact specifications are adjustable to your individual 
requirements. Special electrical controls are available to 
meet particular electrical standards. 

It will mean money in your pocket to find out today 
how these all-new Hamilton presses can help you turn 
out high quality stampings fast . . . without costly pro- 
duction downtime. Get the full story on these new 
standards for 100 to 300 ton presses . . . from Hamilton 
Division, BLH Corporation, Hamilton, Ohio. 


HAMILTON DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western « Eddystone « 
Electronics & Instrumentation ¢ Lima « 
Loewy-Hydropress * Madsen ¢ Pelton « 
Standard Steel Works 
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Rake in big savings by letting 
us engineer your grinding jobs 


Tremendous new research and engineering facilities 
now allow Peninsular to make you this offer: Let our 
Abrasive Engineers make a thorough examination of 
your grinding operation. Based on our experience, we 
can practically guarantee to help you rake in savings. 

At left is an example. On a typical surface grinding 
application like this, previous rate of production was 70 
units per wheel, with grinding wheel life of 20 hours. After 
Peninsular wheel was installed, production rate rose 
to 250 units per wheel, and wheel life to 60 hours. Per 
formance was improved over prior standards by 257%! 


Call, write, or wire us today! 


Vitrified and Resinoid Grinding Wheels 


GRINDING WHEELS 





PENINSULAR GRINDING WHEEL DIVISION—ABRASIVE AND METAL PRODUCTS COMPANY—DETROIT, MICHIGAN 





MICROHONING 


with self-dressing abrasives 


generates consistent 


Functional Surface Finishes 





Microhoning, the low-velocity abrading process consistently pro- 
duces part after part exactly to your specified surface finish 
requirements, because the abrasive grits always remain sharp. 











SELF DRESSING ACTION OF THE ABRASIVES . . . is accom- 
plished by the rotation and reciprocation of the Microhoning 
CUTAWAY tool—the combined motion continuously changes the direction 


SECTION of force on the abrasive grits and keeps them dressed. 
OF STEERING 


ACTUATOR EFFICIENT STOCK REMOVAL .. . results from the many 
sharp-cutting grits acting simultaneously over a wide area of 
work surface. In this manner, the effect of heat is also minimized. 
Of all production processes, Microhoning least disturbs the 
sub-surface structure of the work. 











FUNCTIONAL SURFACE CHARACTERISTICS . . . are ob- 
tained in one uninterrupted cycle. Microhoning generates accu- 
' , racy within millionths of an 














inch . . . surfaces free of 


Monroe Auto Equipment Co. designed its waviness, taper, out-of- 
power steering unit to withstand rugged 
use while maintaining sensitive control. 
In the final processing of the hydraulic 
steering actuator, Monroe chose Micro- finish and a cross-hatch 
honing to obtain diametric accuracy, pattern for best lubrication, 
consistent finish and to generate geometric 
precision 


roundness and structural 
stresses . . . uniform surface 


sealing and wear charac- 


teristics. 
The rough and finish Microhoning opera- 


tions removed .005” stock from an inter- 
rupted bore 1.125” in diameter and 
6%" long. 
MATERIAL AND HARDNESS: SAE 1118 steel, Rock- 
well 45-50C 
TOLERANCES: size—.0003 
roundness and taper—.0001” 

FINISH: 25 microinches or less 
CYCLE: rough Microhoning—35 to 40 seconds 

finish Microhoning—15 to 20 seconds 
MACHINE: Double-column Model 740 Hydrohoner 











*MICROHONING = STOCK REMOVAL + GEOMETRY + SIZE CONTROL + SURFACE FINISH 


MicROMATIC HONE CORPORATION 


B1900 SCHOOLCRAFT AVENUE @e DETROIT 38, MICHIGAN 
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Braze it for 4¢ with TOCCO 


Willey’s Carbide Tool Company, Detroit, reports the following benefits from 
TOCCO Induction Brazing of tool tips: 


i. Large lathe tools: 8 times as fast. TOCCO brazes 85 per hour; former 
method 80 per day. 

2. Cost cut from 58¢ to 4¢ for each large tool. 

3. Small tools (3/4’’ to V4’’ square): TOCCO brazes 250 to 400 per hour. 

4. Two 15-KW TOCCO machines paid for themselves in three months. 


Mail coupon for information on many other brazing applications where TOCCO 
saves important time and money. 


THE OHIO CRANKSHAFT COMPANY  _- ap lea nctansense 


MICAS 
NEW FREE THE OHIO CRANKSHAFT CO. 
BULLETIN Dept. G-7, Cleveland 5, Ohio 


July 1956 


Please send copy of “Tool Tipping 
with TOCCO.” 


Name 
Position 
Company 
Address 
City. 
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turn, bore and grind 
in a single set-up? 


The Frauenthal 3100 Series offers this precision and 


versatility with these cost-cutting features 


1. Utmost versatility — Both grinding compound and turret slide can be swiveled 


to meet practically any angular requirement. 


2. Super -precision performance — Only a Frauenthal grinds related surfaces to 
accuracies within .000200”, producing consistently uniform precision in concentricity, 
parallelism and roundness. 


32. Horizontal table — Loads easier and faster than vertical face plates. Horizontal 


table also provides greater stability for large, heavy parts. 


4, Simplified tooling — Horizontal table permits simpler fixtures, particularly for 


thin-section jet engine parts, plus economy of dual purpose tooling for turning and 
grinding. 


5. Convenient controls — aii operating controls are easily within the operator’s 


reach for quick selection of feeds and speeds. Electrical interlocks are provided for 
utmost safety. 


6. Contour turning — Hydraulic duplicator attachment (turning head) performs 


tracer controlled turning operations most accurately and performs repetitive operations 


at lower cost. 
If you'd like further information on 
how the 3100 Series precision turn- * 
M h / P ] ing and grinding machine can give . j 
ay we ne ‘ip you: you production and/or tool room 


advantages — our engineers are at 
your service. Write for informative 
bulletin No. 301. 


Your choice 
of five positions 
of the grinding spindle 


es, A 
i A ce . Y 
ss alli als lla 


Frauenthal Division - KAYDON ENGINEERING: CORP. - Muskegon, Michigan 
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REED ARES Ee 


FLIP THE SWITCH and 
Automatic Sawing Is Yours / 


Model M-16 for cutting 
non-ferrous metals, 
One of three models 
available. 


Stone’s New FULLY AUTOMATIC 
Bar-Feed Cut-Off Machine 


For Fast, Low-Cost Production Line Work 


ELECTRO-PNEUMATIC 
BAR FEED 


Automatically grasps single bar alumi- 
num, brass, copper, magnesium or other 
non-ferrous metal, moving it exact dis- 
tance required for cutting. 





AUTOMATIC POWER 
STROKE 
CUTTING HEAD 


Up to 1600 cuts per hour with a milled 
finish that eliminates need for further 
machining. Tolerances are held to 005” 
or less. Many runs have already produced 
tolerances of .001” for 90% of produc- 
tion. Cutting head is engineered with 
geared-in-head drive (a Stone exclusive) 
—delivering maximum power at lowest 
cost. Cuts any desired length, %4” to 6 
feet, with larger capacities on request. 
Capacity, 31” solids, 5” OD tubing and 
extrusions. 





Oll MIST SPRAY 
LUBRICATION 


Saw blade is automatically lubricated 
with fine oil mist spray to give faster, 
cleaner cuts. Blade lasts longer and you 
get more cuts between sharpenings. 


A Stone Cut-Off Machine for Every Operation Whether you're cutting 
ferrous or non-ferrous metals, in everything from bar to sheets 
and plate, there is a Stone cut-off machine to meet your exact 
specifications. Write or call Stone Machinery Co., Inc. for com- 
plete details. No cost . . . no obligation. 


"“...fepresented in every major industry throughout the world”’ 


STONE MACHINERY COMPANY, INC. 


31 Fayette Street, Manlius, New York 
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BIG BROTHER 
BENDER 


Produces Without Special | 
Teoling—Saves Die Costs ~ 


Saves on Expensive Presses 
Model BB 


ant 


Illustrated above are a few of the 
many forms that can be produced ef- 
ficiently on the Multiform Bender, 
using the standard tooling. 


The heavy duty Big Brother 
Bender is designed for fabri- 
cating bus bars, brackets, 
fixtures, etc., without special 
tooling. Air controlled with 
finger tip response. Comes 
omplete with dies, mandrels 
and wrenches—punching 
and blanking dies extra. 


Will punch holes up to 
1” and form material up 
to 14” thick by 4” wide. 
We also build smaller 
hand or air operated 
models for forming up 
to 44”x144” material. 
These machines are solv- 
ing new forming prob- 
lems in many plants and 
could be the answer to 
yours. 


Send for illustrated folder TE-5 
903 North Pitcher St -. A. RICHARDS co. 


Kalamazoo, Michigan 
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STEEL BLUE . 


meoking Dies and |. 


Popular package is = 

8-oz. can fitted with = 
Bakelite cap holding 
soft-hair brush for ap- 
plying right at bench; 
metal surface ready for 
layout in a few minutes. 
H The dark blue background 
7 makes the scribed lines 

4 show up in sharp relief, = 

prevents metal glare. In- = 

creases efficiency and = 
accuracy. 


Write for sample = 
on compony letterhead 


DYKEM COMPANY 
2303D North 11th St. ¢ St. Louis 6, Mo. 


Templates 
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eliminate 
expensive jigs 


HART fins 


Hold any shape stock aligned 
with miller, shaper, drill press or 
tapper. Famous for key-way 
setups. Value proven in large 
and small shops. 4 sizes 


and fixtures 


Write for illustrated folder 


WALTER W. FIELD &.SON INC. 


39 HAYWARD STREET. CAMBRIDGE 42, MASS. 
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A DIVERSIFIED LINE 
OF QUALITY! 








There’s a Union Inserted Blade 
Cutter ready to do the job for you, 
quickly, accurately and economi- 
cally. Union offers a complete selec- 
tion of top quality Inserted Blade 
Cutters, standard and special, in two 
basic designs: 

Wedge Type — Taper Serrated 
Blade Type —to suit the require- 
ments of your job. 


Call your Write on your company letterhead 
Union Pistributor | for our Inserted Blade Cutter Catalog. 
Address Dept. C-4. 


Prompt, *: 
Service 


, 


a 


UNION TWIST DRILL COMPANY 


ATHOL, MASSACHUSETTS 


Owners and Operators of: S. W. CARD MANUFACTURING CO. DIVISION, Mansfield, Mass. 
BUTTERFIELD DIVISION, Derby Line, Vermont and Rock Island, Quebec 





_ How Two Types of 
el Engineers Serve 
a You With 


DESIGN ENGINEERS 

SUNDSTRAND design engineers devote their time 
to the design and devélopment of basic standard 
units which can be used in many combinations of 
either standard or special machines: They are pri- 


marily concerned with the functioning of the indi- 
vidual components which go into a machine 


Their design experience is based on many years of 7) y ti 
development of units for light fast cutting on small / Y IF 
parts, heavy cuts on large parts, three dimensional 

tracing of irregularly shaped work pieces and 

countless other problems. in milling. 


Some of the units developed are shown below. From 
these basic elements it’s easy to get what you need 
from Sundstrand. 


TRAVELING HEADS -_ INDEX BASES 


Self contained units with ways Easily applied to standard Rigidmils 
for horizontal or angular travel. HORIZONTAL TABLES for increased production by the elimi- 


Available in widths from 1014” nation of loading time or improve- 

ap 06" end feed ehrokes team 10” ment in accuracy by the machining 
of multiple surfaces with one han- 
dling of the work piece. 





ADJUSTABLE COLUMNS 





, . Movable columns provide maximum 
VERTICAL OR . : a tS | cutting rigidity for horizontal heads - 
HORIZONTAL . ia Ss i aa! ever a wider range for milling both 

‘ \ ee large and small work pieces. 
HEADS ‘Fs ot 3 





Available in capacities 
from 3 to 100 h.p. 


VERTICAL FEED UNIT 


This unit provides vertical feed and 
rapid traverse in combination with the 
table movement for square cycles, 

RAIL TYPE HEAD ihe f clearin4 obstructions on work piece, etc. 
Way type rail provides ¥ 

extreme accuracy over 

wide range of adjustment 

for vertical spindle head. 








ROTARY TABLES AUTOMATIC QUILL 
Available in several sizes TRACER MILLING UNIT POSITIONING 


for continvous or rotary 
milling operations. Used for 3 dimensional tracer milling 
of intricate forms. 





Positions the cutter for multiple 
depths of cuts and provides 
automatic cutter relief. 


‘ AUTOMATIC LATHES 1 SIMPLEX RIGIDMILS 1 DUPLEX RIGIDMILS 


*REG. US. PAT. OFF 
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TRIPLEX RIGIDMILS 


For simultaneous milling of 
three sides of work piece. 
Adjustable way type rail and 
columns makes possible accu- 
rate milling of wider range 
of work. 


APPLICATION ENGINEERS 


In effect, our‘ application engineers increase 
both the size and experience of your own 
processing department when you refer. your 
milling problems to Sundstrand. They place at 
your disposal all the broad background of 
knowledge accumulated thru many years of 
finding the best method and then providing 
the most suitable unit or machine combination 
to do the job. 


Shown helow are just a few of the many ma- VERTICAL RIGIDMILS 
chine combinations available from Sundstrand Have power vertical adjustment to 
units. With this method of machine design and ‘ spindle head, way type cross adjust- 
construction it is easy to obtain the proper is iA ment of head carrier and other fea- 
equipment to suit your work. De tures for fast accurate milling. 


SIMPLEX RIGIDMILS 


Have single spindle horizontal 
head and automatic table cycles. 


DUPLEX RIGIDMILS 


Have two horizontal heads 
for milling two sides simul- 
taneously. Adjustable column 
type shown has wider range 
between spindles. 

UNIT TYPE RIGIDMILS 
Such as this sliding head machine 
make economical special production 
machines. 


ROTARY RIGIDMILS 


Have vertical spindle head, 
way type cross adjustment of 
spindle head carrier and ro- 
tary table for continuous or 
circular milling. 





FREE DATA 


Get complete facts on the complete line of 
Sundstrand machine tools and “Engineered 
Production” service. Write for Bulletin 769. 


i es 
alt ete 


SUNDSTRAND 


Machine Tool Co. q 
2540 Eleventh St. « : 


TRIPLEX RIGIDMILS SPECIAL MACHINES 
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Made with MAGNESIUM 


A FEW POUNDS make a big difference when jigs have to be moved manually several times an hour. 


MAGNESIUM FOR LOW-COST TOOLING 


Lightweight magnesium tooling plate costs 


less to buy, less to fabricate and less to use 


* COSTS LESS TO BUY—Jigs and fixtures made with mag- 
nesium cost you less in every way. Magnesium tooling 
plate costs less than commonly used lightweight tooling 
materials. 


® COSTS LESS TO FABRICATE—Magnesium jigs and fixtures 
are easy and economical to build, too. The reason is that 
magnesium tooling plate is easy to machine, easy to weld. 
It has guaranteed flatness, excellent dimensional stability 
and freedom from porosity. 


® COSTS LESS TO USE—Handling costs are also lower when 
you use magnesium tooling plate. Magnesium weighs one 
fourth as much as steel and only two thirds the weight of 
aluminum. By making your jigs and fixtures with light- 
weight magnesium you'll increase worker efficiency and 
reduce lost-time injuries. 


For more information about magnesium tooling plate 
contact your nearest supplier of Dow magnesium, or 
write THE DOW CHEMICAL COMPANY, Midland, Michigan, 
Dept. MA 371L. 


AVAILABLE FROM STOCK AT: Copper and Brass Sales, Inc., Detroit, Mich. © Fullerton 
Steel and Wire Company, Chicago, Ill. * Hubbell Metals Inc., St. Louis, Mo. * A. R. Purdy 


Co., Inc., Lyndhurst, N. J. © Relicnce Magnesium Company, Los Angeles, Calif. * Vinson Steel 
and Aluminum Co., Dallas, Texas. 


you can depend on DOW MAGNESIUM 
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GREENLEE OFFERS 


A PROFIT-MAKING INVESTMENT IN 
HIGH-PRODUCTION MACHINE TOOLS 


Greenlee Six-Spindle Automatic 
Bar Machine. 








Greenlee 22-Station A i 
Transfer Machine for machining 
transmission cases. 





Greenlee creative thinking, Greenlee engineering and Greenlee 
experience combined with that of your own engineers will help 


you “produce more at lower cost.” 


Ideas, engineering, experience and facilities of Greenlee Bros. 
& Co. develop improved methods and machines for greater and 


greater productivity of future models. 


Gunite tinitenten Greenlee’s adequate facilities expedite the transition from 
ery ~ (peg production ideas to production machines... a profit-making in- 


vestment at work in your plant. 


LEE STANDARD AND SPECIAL MACHINE TOOLS 
@ Multiple-Spindle Drilling and Tapping Machines 

@ Transfer-Type Processing Machines 

@ Six and Four-Spindle Automatic Bar Machines 


@ Hydro-Borer Precision Boring Machines 


Write for Further Information 


oie: Vatwag ROE Qe FH See at 
ac lee ba ps ees a 9 . 5 


FP mrcoescen wien GREENLEE anes. co. 
GRE LEE 1987 Mason Ave. 


Rockford, Illinois 
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Most workpieces can be gaged in a number 
of ways. A manufacturer of Air Gages exclusively 
will tell you that the gaging should be done by air 
and that his gage is the one you should buy. On 
the other hand, a manufacturer who makes only 
Dial Indicators will view the job in terms of Dial 
Indicators and will hope to sell you his gage to do 
the work. Usually there is one method which is 
clearly best for a given job and you cannot be sure 
of getting the best gage if you approach for rec- 
ommendations a manufacturer who makes and 
sells only one kind of gage. 

Since Federal makes all modern gaging 
systems, we can be impartial in our recommen- 











An Air Gage? 


An Air Gage can be used to gage the serrations 
in this insert for turbine blades. However, had 
the manufacturer set up to check this part with 
Air Gages, he would have invested $5,500.00 


more than was required. 


A Dial Indicator Gage? 


A dial Indicator Gage, specially modified for 
the work, proved the economical, right answer. 
Thirty-nine of these gages are used to assure 
that the dimensions of the “Christmas tree” 
form are held to exact size. Fast and simple, this 
gage fulfilled all requirements for accuracy and 
it cost far less because an inexpensive Dial Indi- 
cator was used instead of a much higher priced 
Air Gage. 


dations and supply you with whichever system 
best meets your needs. 


Our specialized background of continuous and 
extended experience in gaging has taught us to 
analyze and solve gaging problems with certainty 
and to render sound service to our customers. 


There is a Federal representative near you, ready 
to give you the facts impartially. He is unbiased 
and will recommend the best gage for your work. 
Write or call us today. 


Federal Products Corporation 
6197 Eddy Street, Providence 1, R. I. 


, 2ederay 
Coss of 6 canution 10 the 
'Mpartig) 7 


Ak FEDERAL. 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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Partial view of a 
conventional 
round hole broach. 
Roughing, semi- 
finishing and 
finishing teeth are 
shown. 


Surface broach with adjustable 
and replaceable carbide tipped 
tool bits. 


Carbide tipped 
slab broaches. 


This solid carbide finish- 
ing shell fits on an arbor 
of a conventional round 
broach. 


Here’s Why Continental Quality Broaches 
Actually Cost Less Than Ordinary Broaches 


Continental's experience in designing and manufacturing 
has broadened the use of broaching and has brought its 
advantages to applications that were normally considered 
impractical. 


Continental engineers are tool specialists. Every tooth of 
a Continental broach is an effective cutting tool because 
of quality materials, skilled craftsmen and engineering 
experience. 


Continental broaches are free cutting, hold required toler- 
ances and finishes with maximum pieces per tool. That's 
why many manufacturers have learned to agree with 
Continental —the best broaches cost less. 





i 
Jontinenta 


TOOL WORKS 
Division of 
Ex-Cell-O Corporation 
Detroit 32, Michigan 





in any league! 


the “BIG-LEAGUER” 
in DRILL BUSHINGS! 


QUALITY 
ACCURACY 
LARGEST DELIVERABLE STOCKS ANYWHERE 


Write today for the all-new 


1956 catalog containin 
se bere: Ses-gye vse. ACE DRILL BUSHING CO., INC. 
Technical Data, Comparison 

Tables, Price Lists and Name 5407 Fountain Ave., Los Angeles 29, Calif. 


of Dealer in your area. 
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Sets ‘em — 
twice as * 


Q 
wy’ 
‘ 











New Rotor 02 Nutsetter 
cuts job time 50% 


Nutsetters here, on radio chassis assembly, 
operated at 1200 rpm. Changed to Rotor S-02 
LC Air Nutsetter ... operates at 2500 rpm and 
handles easier. Cut time in half. Savings paid 
for Rotor tool in 7 weeks. Let’s see what we 
can do for you with the new Rotor tools! Ask 
for Bulletin 46. 


THE | (OKO) 31 1K@)@)F CO. 


CLEVELAND, OHIO 
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SMALL DRILLS MUST BE HELD 
IN PRECISION COLLETS TO ASSURE ACCURACY 


TE'VIN . micro-priit press 


FOR VERY SMALL HOLES 
DOWN TO .002” 








In the LEVIN micro-drill 
press drills are held in 
precision collets. Runout 
is reduced to practically 
zero and drill breakage 


rom thi i 

from this cause is Size of table is 3-3/4" x 4”. Maximum table travel is 
silos 1-1/2”. Greatest distance between table and end of 
eliminated. Collets are . . spindle 4”. Preloaded ball bearing spindle with four 
‘ . a { speeds 1725, 2600, 3000, 4700 RPM. Motor 1/2 HP, 
: . | 110V, 60C. The micro-drill press may also be had with 

available in a complete : . : a 3450 RPM motor, doubling the above speeds. 
Send for catalog M describing complete line of micro- 
range of sizes down to drilling equipment, collets, instrument lathes and pre- 

’ J ! cision tools. 


-1 mm (.004”). — LOUIS LEVIN & SON, INC. 
es *; 3610 South Broadway © Los Angeles 7, Calif. 
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NumpenAu GAMMONS 


OUTS CWE COST OF STRMAPYRG WOWRERS \ 


NEW MODEL 70 "1 || REAMERS »* 


MULTI-WHEEL NUMBERING MACHINE 





The mest efficient method of stamping num es 
bers into metal. Kepeats the same numbers p Originators and 
until changed. Model 70 NUMBERALL Mo ain Manufacturers of 
chines are used in all industries to mark vari = Helical Reamers 


ous parts. Stamps numbers, etc., quickly P 
neatly. Perfectly aligned. Much better marks and End Mills 


are produced by these machines than by os 
single stomps or steel type, and at a far Hand Shonk 
lower cost. Shonk for Hand or Press and 

with any number of wheels from 3 to 20 


Press shank . 
5 for foot or Helical Taper 
‘ power presses . 
Pin Reamers 
Shipped by 
Write for Bulletin Return Mail 
TE-70 ; 


Can be furnished in 1/32” The 
to %” high figures, sharp 


face guhicor shaded roman (G:AMMONS - HOAGLUND 


style. Automatic Numbering 


Heads also can be supplied Compan y 


NUMBERALL STAMP & TOOL CO. 400 Main Street, Manchester, Conn. 
HUGUENOT PARK STATEN ISLAND 12, N. Y. 
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<6 sizes in 2 


Rivett Panel Valves 
Rivett Model 6655 Solenoid Controlled 


fea ture int ercha ngeable sizes Pilot Operated, Panel Mounted, Hydraulic Valve. 


By changing pipe tap size in steel sub- 
plate, the 1” basic valve may be used for 
either *4", %", 4%", or 1” I. P.S.; and the . and here’s another important feature! 
1%” basic valve for 14” and 1)%”. a GREATER FLOW CAPACITY 


. ; ati ee ; \ Flow capacities are rated at a higher G.P.M. at 
CORRECT SIZE IS ALWAYS AVAILABLE ae : Z less velocity per ft. per sec. For example: the 
; 1” size is rated at 28 G.P.M. at 15 ft. per sec. 


12 other good reasons tell why Rivett Hydraulic — 
’ Solenoid Panel Valves are your best buy! Get > 
The Better You Know Hydraulics— the facts in this new catalog. Write today! 


The Better You Like aor" 


RIVETT LATHE & GRINDER, INC. 
Dept. TE-7, Brighton 35, Boston, Mass 


furnishes a complete power package 








AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 


Member—National Fluid Power Association 
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Lathe Shaft production UP 40% 
with new Firthite TXH Carbide 


Wherever used, new FIRTHITE TXH Carbide is proving its 
competitive superiority ...as at Boyé & Emmes Machine Tool 
Company, Cincinnati, for turning lathe shafts from 3 inch SAE 
4140 un-annealed steel. 
Here’s what they found: 
® Overall production went up 40%. 
® Production increase of 125% per grind per tool. 
® Twelve shafts per tool without regrinding. 
TXH ADVANTAGES ® Only .0010 flank wear in 12 cuts. 
* Higher hardness to strength Impressive? You bet! So much so that many tool engineers 
ratio have acclaimed TXH as the most nearly “universal’’ grade of 
Improved impact resistance carbide yet developed. That's because TXH is an entirely new 
Wider range of applications concept in carbide metallurgy . . . a combination of materials 
Lower opereting temperatures and processes designed specifically to do heavy-duty, high-pro- 
Higher edge strength duction cutting operations better than they have ever been done 
before. And while a distinctly premium grade, TXH is not 
premium priced! 
You try it. It’s available from stock in all standard tips, tools 
and inserts. 


© Greater resistance to abrasion 


R317 


firth Sterling = 


—— Tool & Die Steels 
GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. Stainless Specialties \ Chromium Carbides 


MILLS: McKEESPORT, TRAFFORD, DETROIT, HOUSTON High Temperature Alloys High Temperature Cermets 
OFFICES AND WAREHOUSES*: BIRMINGHAM CHICAGO* CLEVELAND* DAYTON DETROIT* HARTFORD* jamenties 
HOUSTON LOS ANGELES* PITTSBURGH WESTFIELD, N. J. aces 


244 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-244 
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PARKER - MAJESTIC PRECISION MACHINES 


PARKER SPINDLES 
FOR ANY MACHINE—FOR ALL APPLICATIONS 


Following its development in 1915 and as a demand for speed and endurance in grinding 
result of constant improvements through the and precision boring which the Parker Spindle 
years, the Parker Spindle has become one of makes possible has made Parker-Majestic 
the most widely used spindles in this country Incorporated the leading manufacturer of pre- 


today on many makes of machines. The cision spindles. 


PARKER-MAJESTIC, INC. 
147 Joseph Campau, Detroit 7, Michigan 
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re ofop/ 


NEW 
LINK CHAIN 
AIR HOIST! 


*ROLLER CHAIN ALSO 
AVAILABLE— ALL MODELS 


NEW Link Chain Hoist now added to the popular 
ARO line... up to 1000 Ib. jobs! 


VARIABLE SPEED... 0 to 38’ per minute... 


load can be inched or zipped. 


AIR-POWERED FOR SAFETY. ... no spark 
hazard .. . explosion-proof motor .. . can’t burn 
out or overheat . . . unaffected by dust or fumes. 


LIGHTWEIGHT . .. only 29 Ibs... . overall 
length 101%”’. Can be converted to Roller Chain 
type if desired. 





DOUGLAS AIRCRAFT uses ARO Link Chain Hoist in 
tooling shop at their Santa Monica plant. Shown 
here, bulkhead fixture being lowered onto flat car. 


Also available, Roller Chain Hoists—2,000 Ib., 
1,500 Ib., 1,000 Ib., 500 Ib., 300 Ib., 100 Ib. 


SVE SSS Set oes es SS SSS 


See ‘Your ARO Distributor 

THE ARO EQUIPMENT CORPORATION 
Bryan and Cleveland, Ohio 

Aro of California, 4131 S. Grand Ave., Los Angeles 7 


Aro Equipment of Canada, Ltd., Toronto 15, Ontario 
Offices in All Principal Cities 





(R) 


AIR HOISTS 


Also ... Air Tools . . . Lubricating Equipment 


.. Aircraft Products ... Grease Fittings ... 
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here’s one way STARRETT helps you... 


By constantly bringing out new and 
better precision measuring tools, 
Starrett helps you produce precision 
work faster and at less cost. 

This new magnetic base indicator 
holder is an example. It’s quick and 
easy to set up and adjust. It has an on- 
off push button which permits mount- 
ing the base with one hand, leaving 
the other free to position the indica- 
tor. It has universal adjustments in- 


cluding a fine adjusting screw for ac- 
curate final adjustments. 

You expect avd get an extra measure 
of value and performance when you 
specify Starrett precision measuring 
tools and instruments. Get the same 
full measure of quality by specifying 
Starrett when you buy dial indicators, 
steel tapes, hacksaws, hole saws, band 
saws, band knives, and precision 
ground die and flat stock. 


All of these precision-made Starrett 
products are available through one 
convenient source of supply your 
local Industrial Supply Distributor. 


NEW CATALOG NO. 27 


Shows the complete Starrett line. 
Ask your Industrial Supply Distribu- 
tor or write for free copy. Address 
Dept. E, The L. S. Starrett Com- 
pany, Athol, Mass., U. S. A. 


) 


[ 
| THROUGH TOUR 


INDUSTRIAL 
OistrRisuTor 





ECHANICS’' HAND MEASURING TOOLS AND PRECISION INSTRUMENTS 
DIAL INDICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 
HACKSAWS + HOLE SAWS + BAND SAWS + BAND KNIVES 


more... 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS 


here are 





-¥m. 
ae sg 


Precision ground Flat Stock and Die Stock — 
now available in over 1000 sizes. 


New Production-Proved Hacksaws are color- 
identified for job-match selection. 


New No. 167 Radius Gages — made of rust- 
proof stainless steel with Satin Finish. 
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% MINIMIZE TAP BREAKAGE! % INCREASE TAP LIFE! 
*% GET MORE ACCURATE, BETTER-FINISHED THREADS! 


NEW DAVIS 


fgjp-SaVer 


Aictomatic Torque Control 


TAPPING HEAD 


adjusts driving torque to suit 
material, type of tool and 
size of tap 


Turn the material selector dial to the proper setting...insert the tool with 
its proper collet...and your TAP-SAVER tapping head automatically 
provides exactly the right driving torque for all working conditions! 


What's more, this torque is always accurately maintained. Whenever 
resistance increases, controlled slippage in the overriding clutch within the 
tapping head compensates for it. Think what this means in terms of 
operating advantages! Tap breakage is virtually eliminated. Thread 
accuracy and finish are improved materially. And output rises profitably. 
Production time is also cut sharply as tools easily interchange in the 
TAP-SAVER'S quick-change chuck. A series of operations on the same hole 
can be completed without repositioning either spindle or the work — only 
the collet and tool are changed. 


Investigate now—learn how the new Davis TAP-SAVER can solve many 
production problems for you and quickly pay for itself in decreased ma- 
chining costs. WRITE FOR BULLETIN No. DB-160. 


Eliminates “forced,” “chattered” and “stripped” threads 
7 as well as broken taps—no damage to starting threads 
when withdrawing tap. 
TAP-SAVER head does either right or left-hand tapping, 
drilling, reaming, spot facing and counterboring. Cuts 
hole time by half. 
One dial setting covers all work on any material. Absolute 
safety under all conditions with all tools, in through or 
blind holes. 
Three sizes of tapping heads are supplied as standard 
with Morse taper shanks Nos. 3 through 7. Special 
shanks or draw key slots for any machine are available 
on order. Each head furnished in steel box with three 
drill collets and seven tap collets in appropriate sizes. 


{+ BORING TOOL DIVISION 


GIDDINGS & LEWIS MACHINE TOOL CO., Fond du Lac, Wisconsin 
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TAP AND DIE HOLDERS 


4 


R and L TOOLS 
1825 Bristol Street, Philadelphia 40, Pa. 


wise KO1O) B ani 


1825 BRISTOL STREET + PHILADELPHIA 40, PA 
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in 3 operations on I machine! 


= 
eee ee TOOLING IS SIMPLE, 


EFFICIENT, ECONOMICAL 





At the first of three stations on this 
American Dual Ram Broaching Machine, 
both sides of a pinion mate cross shaft are 
straddle broached to finished width. Sliding 
tables automatically move parts into broach- 
ing position and return for reloading. 





Second station on the left hand ram 
moves part into position for simultaneous 
broaching of the sides and bottom of wide 
center slot and of the two flats on the O.D. 
of both ends of the shaft. 





At the third station, two angular flats 
are broached on each end of the shaft in a 
single stroke of the right hand ram. Parts 
are clamped in a hydraulically actuated, 
trunnion type, work-holding fixture. 
As broaching of the first half is com- 
pleted and a gap in the 
broaches is reached, fixture 
tilts automatically to posi- 
tion part for broaching the 
second flat. 








Production: 


OVER 170 PARTS PER HOUR 
AT 100% EFFICIENCY 


Here, a standard American broaching machine has American engineering 
been adapted, with relatively inexpensive tooling, things for you. 
to efficient, multiple operations that can be run on 


automatic or semi-automatic cycle. Versatility of est degree of automation, American can best co- 


can accomplish similar 
Whether your broaching needs 
call for relatively low cost tooling or for the high- 


the machine is unimpaired — it can be re-tooled ordinate the design and building of the right ma- 
casily for other purposes as later production re- chine, fixtures and broaches. 


quirements dictate. 


Write or ‘phone details of your 
requirements. Or write for Catalog 450. 


BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL 


ANN ARBOR, MICHIGAN 
See rOmescaen First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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a hole here is a nuisance... a hole here is convenient 


Crucible Hollow Tool Steels eliminate the 
nuisance of drilling, boring, cutting-off or rough- 
facing of ring-shaped, tubular or bored tool steel 
parts. They save you money, too, by reducing 
machine time and scrap losses. 

Crucible Hollow Tool Steels are produced in 
all of the famous Crucible tool steel grades . . . in 
bars or saw cut lengths to meet your needs. And 
they re available in almost any combination of 
O.D. and 1.D. sizes. \ ou can get these five grades 
“off the shelf” from your local Crucible ware- 
house: KETOS oil-hardening ... SANDERSON 
water-hardening . . . AIRDI 150 high-carbon, 
high-chromium ... AIRKOOL air-hardening . . . 
NU DIE V hot work. 

See how Crucible Hollow Tool Steel Bars will 
save you hours of shop time. Call your Crucible 
representative. Crucible Steel Company of 
{merica, The Oliver Bldg., Mellon Square, Pitts- 
burgh 22, Pa. 


CR U C | B LE| first name in special purpose steels 


icible Steel Company of America 


Conodian Distributor — Roilwoy & Power Engineering Corp., Ltd. 
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PULLMAX wetaworxinc IDEAS 


This steam table top was made completely 
on a PULLMAX 


STRAIGHT — aa 
SHEARING . - _— | INSIDE 
ae r CUTTING 


OFFSET 


CIRCLE CUTTING BEADING 


Pullmax machines have the versatility to do 
all of the metalworking jobs in your Model 
Shop, Engineering or Maintenance Departments. 


One machine does straight 

shearing, inside or outside 

circle cutting, design cutting, 

inside square cutting, bead- 

ing, joggling, slot cutting, 

louver cutting, dishing, edge . 
bending and flanging. Seven ~ 

sizes of machines cut up to a 
116” in mild steel. Ask for a y \ 
demonstration. = 


See us at th 


Write for the Pullmax Catalog on 
Money-Saving Metalworking ideas. 


AMERICAN PULLMAX “oie” 


245) North Sheffield Avenue * Chicago 41, Illinois 
USE READER SERVICE CARD; INDICATE A-7-252-1 


... tells how 
diamond abrasive 
assures better 
metallographic 
specimens. 


ELGIN ovamono 


... for dependable 


metallographic specimens, faster 


Precision graded Elgin Diamond assures a 
consistent surface for examination and 
saves time in polishing metallographic 
specimens. Precision graded diamond 
Particles cut clean, eliminate ‘‘smearing’’, 
preserve grain boundaries. Count on Elgin 
Diamond for uniform polishing results in all 
oll Taslelale Mme Lele-b-t)',-mm-1e) elle delat ar it's 

baal mete Daler TaeMlola@ilace SL jaa, | mell-laslelale| 

abrasive quality. Write today for this booklet 
elaMul-3t-lile)-4¢-Telalomatelit isla) mu cits Ol) laslelale am 


ELGIN NATIONAL 22° WATCH COMPANY 


ELGIN, ILLINOIS 
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KENCO 


1's to 15 ton 


PUNCH PRESSES 


...-dadependabile 


You get precision punching 
and high volume consist- 
ently with a Kenco press. 
It’s built to eliminate down- 
time — with long-wearing 
parts and trouble-free 
assemblies. Needs adjust- 
ments seldom... replace- 
ments practically never. 


Write for literature. 


KENCO MANUFACTURING CO. 


Mfrs. of Precision Machinery and Accessories 
521*-C Te'egraph Road + Los Angeles 22 Califomia 


Extra long ram 
woys permit full - 
whe z ~ a 

use of guiding fhe 

area to insure pre- High strength castings 

cision punching. used on clutch collar 
(illustrated), frame and 
ram woys — for extra 
rigidity and wear. 
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TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 169. 
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IT’S NEW 


IT LISTS ALL PRODUCTS 


COMPLETE CATALOG 


REPLACES 


THESE THREE NOW —IN ONE 
CATALOGS 


COMPLETE CATALOG — ALL 


ook THE LATEST INFORMATION 
No. NP-55 on the bigger-than-ever BOSTON GEAR line. 
Lists hundreds of new products—new models— 


g mo ; He ote 
feos] ie ' new sizes. Get your copy—it’s your indispen- 
4 = 


c sable guidebook to new efficiency, new econo- 


NeW PROD 
Z 
NOW AVAILABLE 
FROM YOUR 


DISTRIBUTOR 


For nearest Distributor, look under “GEARS” 
in the Yellow Pages of your Telephone Book. 
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; , my in power transmission. Boston Gear Works, 
UCTS ’ 83 Hayward Street, Quincy 71, Massachusetts. 


56BG-NC23 


INDICATE A-7-253 


576 pages 


with complete 
information on 


7124 
standardized 


FROM STOCK! 


IN & 


SPUR MITER & BEVEL 


O 


HELICAL WORMS & 
WORM GEARS 


STEM PINIONS 


SPROCKETS & CHAIN 


Os 


« 


Q / TAPERED BUSHINGS 
AND SPROCKETS 


SPEED REDUCERS 


al we 
= 
aft] 


BOSTON Gear BRONZE @EARINGS 
Oil-impregnated BOST-BRONZ 


BEARINGS PILLOW BLOCKS 


OTHER PRODUCTS 


UNIVERSAL JOINTS 
COUPLINGS © PULLEYS 


50 pages 
of engineering 
data for 
drive design 





TOOLHOLDERS CUT 


Savings Range from 10% to 200%! 





V-R Longhead Toolholders V-R toolholders cost less to use because of unique 
Eliminate Carbide Waste design features not found in any others: 


Less Downtime because you do not have to reposi- 
tion the toolholder when you replace or index inserts. 
Change of inserts is fast and easy — there are no 
loose pieces to fall out. 


V-R longhead elevator type 
toolholders will handle any 
standard cemented carbide 
inserts up to 1%” in length. Lower Carbide Cost. You can consume up to 90% 
of a long insert, nearly twice as much as with other 
toolholders. 


No Grinding when you use V-R toolholders and 


throw-away inserts. 
This insert has been reground 


as many times as possible for \ Long-Life Chipbreakers. V-R chipbreaker plates 
use in ordinary toolholders are made of a special cast alloy (not steel), chosen 
for its exceptional wear and shock resistance char- 
acteristics. 


NEW CATALOG FREE ON REQUEST 
In a V-R toolholder, the insert ... new Catalog No. VR-437 gives complete data on 
can be reground until it is no the design and construction of all V-R toolholders 
thick . oe tok . .. contains dimensional drawings, parts lists and 
ae — 7 prices. Also describes V-R carbide inserts in grades 


the cut required. to meet your needs. Get your copy now. Call your 








ee a np selallnnp-osceelnell—alg oe 
Styles to handle 90% of Your Machining Operations 


Standard Brazed Tool Comparable Toolholder Standard Brazed Tool Comparable Toolholder 





TAPR-TAPL TETR-TETL 


Straight Turning 45° Lead Angle Turning 





TBPR-TBPL TFPR-TFPL 


15° Lead Angle Turning Straight Facing 





TOTR-TOTL SFPR-SFPL 


30° Lead Angle Turning 15° Lead Angle Facing 
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FOR INSERTS 
UP TO 1/2” LENGTH ver 
FOR THROW-AWAY INSERTS 


(Negative Rake) 
(Negative and 6° Positive Rake Styles) 


Right and left hand styles for: straight turning; straight facing; 
15°, 30° and 45° lead angle and plunge turning, and chamfering. 


Fastest, Simplest-to-use Toolholder There Is! 


Works easily in any position, thanks 
to fixed position chipbreaker plate 


Insert is removed and replaced in 
and socket in each end of main screw. 


Insert is clamped between adjustable 
elevator and fixed position chip- seconds. It is automatically indexed 


breaker plate. That's all there is to it! just by slipping it in place! 


MANUFACTURERS OF 


Vascoloy=hamety Corporation 


SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORATION 
Waukegan, Illinois 


CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


a 


“at ALN 


884 Market Street 
INDICATE A-7-255 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


July 1956 























KENNAMETAL Dies swage up to 
50 times more pieces than steel 
with more accurate dimensions and better quality 


By switching to dies made of Kennametal Grade K90, 
a manufacturer of hand tools has obtained these im- 
portant benefits on a hot swaging operation: 


* increased production of swaged steel alloy rods 
from 100 to 1000 pieces between dressings . 
machine down time greatly reduced. 


* swaged pieces are now more uniform and of better 
quality. 


* the Kennametal dies are outlasting the steel dies 
30 to 50 times. 


Although the Kennametal die blocks cost about five 
times more than the steel dies previously used, they 
quickly pay for themselves and show substantial prof- 
its on the investment. 


*Registered Trademark 


SS ld ee INDUSTRY AND 
Sh Kopp KENNAMETAL 
MINING, METAL AND WOODWORKING TOOLS 


eS Gt 


WEAR AND HEAT-RESISTANT PARTS 


As Kennametal dies and die sections are showing 
similar results on many types of operations, why not 
select Kennametal for your next die parts . . . for 
blanking, compacting, cold heading, cupping, drawing, 
forming, perforating, piercing, slitting, stamping or 
swaging. 

You can choose from Kennametal’s “‘90 Series’ with 
six grades or the exclusive non-galling “80 Series’ 
with three grades. These grades provide a range of 
carbides that meet the specific requirements of any 
die application. 

A Kennametal die engineer will gladly work with 
you or your die maker in applying the right grade of 
Kennametal for your dies. Call him at your nearest 
Kennametal office or write to KENNAMETAL INC., 
Latrobe, Pennsylvania. 


ee a RESISTANT PARTS 
) oD 


oe AND IMPACT PARTS 


Poritners in Progress 
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Delivery in Ten Davs ‘ 7 910 E MAIN ST, MONTPELIER, OHIO 
WRITE FOR COMPLETE CATALOG Volds largest producer of Subba 
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USE 
GATCO ROTARY BUSHINGS 
WITH 


Thompson Products Inc. 
Your Boring Bars 


FOR 
i ACCURACY 
tapping UR 
production SAVE WEAR 


Eliminates expensive tool 
= i construction — Reduces tool 
paeeal wear — Prevents seizure and 
“ Ge Ge G pilot breakage — Especially 
adapted where precision is 
in required. 
ORIGINATORS OF THE 

ROTARY BUSHING 


GATCO ROTARY BUSHING CO. 


USE READER SERVICE CARD; INDICATE A-7-258-3 


STANDARD FLUSH PIN GAGES 


Precision Built 


AND BORING 
inner race of the 
GATCO bushing rotates with 
the tool, piloting the tool ac- 
curately below or above the 
work—or both. 
42324 ANN ARBOR ROAD, U.S. 12 
PLYMOUTH, MICH. 
Telephone PLYMOUTH 1472 








pieces per hour 
with 
longer tool life 











of Precision Ground 
Oil Hardened 
Tool Steel 


Can be Furnished with Indicator Mountings 
Completely Ground to Your Specifications and 
Ready for Use 

No Design Necessary 

Deliverable from Stock 


There’s a good reason for that kind of a 
record. Kaufman specializes in building tap- 
ping machines . . . highly-precisioned ma- 
chines designed for high production runs or 
for the versatile, multiple machine shop 
requirements. For complete information on 
how you can reduce production costs in 
. send prints and samples of 


your plant. . 
your work to 


Write for Latest Catalog as well as our Automatic Free Service 
Representatives Wanted for Most Industrial Areas 


Zre=nCcra 


UNION GAGE CORP. 
712 Lehigh Avenue Tel. Murdock 6-9150 


KAUFMAN MFG. CO. 


553 S. 29th St. Manitowoc, Wisconsin 
USE READER SERVICE CARD; INDICATE A-7-258-1 


UNION, N. J. 
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New-Field 


UNIVERSAL 
FLY CUTTER 


Makes 4-6 cuts in one 
operation! 
— Uses standard bits! 


New-Field cutter 


Of 
ag 
“ 


These are only a few 
of the many different 
types of cuts possible 
with a New-Field 
Universal Fly Cutter 


NEW-FIELD MACHINED PARTS CO. 
210 W. 7th St., Los Angeles 14, Calif. 
USE READER SERVICE CARD; INDICATE A-7-258-2 


TO OBTAIN FURTHER INFORMATION ABOUT 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


No need now for special cutters for many 
types of milling if you use the New-Field 
Universal Fly Cutter. One New-Field cutter 
using any type of high speed steel or carbide 
bits makes multiple cuts in one operation. 
Standard bits are easily reground or re- 
placed when needed for other work. Down 


TODAY APPEARING IN THIS ISSUE OF THE TOOL 


time 1s cut to minimum. 


ENGINEER, USE THE HANDY READERS SERVICE 


New-Field Cutters fit all standard arbors 
on horizontal or vertical mills or drill presses, 
turn to any required speed, have adjustable 
bits to permit slots of any shape from 3/16” 
to 2” for fly cutting. Available in 4”, 6”, 8” 
and 10” sizes, also 6” and 8” heavy duty size 
designed especially for Shell End Mill Ar- 
bors. Write today for details on this versa- 
tile, money-saving tool! 


CARD ON PAGE 169. 
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PRECISION 


SLEEVES 


Scully-Jones acuia 


with ASA or 


PREMIUM QUALITY Pen 
SLEEVES, SOCKETS 


now even better! 


New “keyhole-type” drift slot eliminates the need for 
hammering on conventional drift and speeds tool ejection. 








These benefits... forthese reasons ...result from these PREMIUM features 


1. Precision-finished to high de- 


INCREASED gree of concentricity. 


ACCURACY 





Hardened surfaces resist 
nicking and burring. 





3. Properly hardened and pre- 
cision-ground surfaces assure per- 
fect fit in spindle. 


Style 100-W 
with ASA or 
Morse Tapers 


4. New “keyhole-type”’ drift slot 
simplifies ejection of chucks and 
tools—eliminates pounding. 


INCREASED 
PRODUCTION 


c 


>. Outlast several soft sleeves 
or sockets—proper steel and 
hardness prevent twisting, nick- 
ing, and spindle damage. 





Convert any Morse Taper hole 
and shank to a smaller or larger 
taper. 

REDUCED 
TOOL 
costs 7. Three series of sockets and 
turret tool holders extend spin- 
dles and turrets to reach other- 
wise inaccessible machining loca- 
tions. 








Call your Scully-Jones factory-trained representative 
or distributor for complete information and prices. 


PRECISION HOLDING TOOLS nema 


“Precision Holding” for holding precision § Morse Taper 
> holes and 
straight shanks 


Scully-Jones and Company, 1915 South Rockwell St., Chicago 8, Ill. 
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Hardened areas show dorker 
at ends of rocker arm, 


In Detroit, a leading manufacturer 
of prestige autos increased produc- 
tion of rocker arms 300% by switch- 
ing to a Lindberg 50 kw high fre- 
quency unit with a new work fixture. 
Production is now 1550 per hour... 
with no rejects due to unit failure. 

Selective hardening of these pearl- 
itic malleable iron rocker arms pro- 
vides wear resistance from valves 


for accurate 
selective 
hardening 
of this 
rocker arm 


...using a Lindberg 50 KW High Frequency Unit 


and push rods. A sharp cutoff of the 
hardness is necessary because the 
center hole must be kept soft for 
further machining. 

Lindberg high frequency units 
give continuous 24 hour a day opera- 
tion with a maximum of dependabil- 
ity. If you have an induction heating 
application, you’d do well to talk 
things over with a Lindberg engineer. 


LINDBERG a HIGH FREQUENCY DIVISION 


Lindberg Engineering Company « 2447 West Hubbard Street © Chicago 12, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-260 
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-~ How Schrader Air Products help seal 


5000 pellet boxes per day-3 times faster! 


Box sealing is a common operation performed by 
compressed air. Just how speedy it can be is dem- 
onstrated at a New York arms manufacturing 
plant, where 5000 boxes of pellets are crimped 
tight each day. The back-breaking job of crimp- 
ing by foot power is eliminated, and the operator 
does not become fatigued. 

Wherever operations are automated—in hold- 
ing or positioning work, moving scraps or chips, or 
synchronizing actions—air can help. By making 
these steps automatic, more efficient manufactur- 


ing is achieved. 

In many cases this can be done more economi- 
cally with Schrader Air Products than in any 
other way. Upon request, Schrader engineers will 
assist you in planning for the most efficient use of 
air and in selecting the products best suited to 
your applications. Outline your problem to us... 
we'll be glad to help you. Or, send for the latest 
informative booklets which show Schrader Air 
Products that will help you increase pro- 
duction — economically. 


A. SCHRADER’S SON 


Division of Scovill Manufacturing Company, Incorporated 


FIRST NAME 


ESTABLISHED IN 1844 / FOR 


462 Vanderbilt Avenue, Brooklyn 38, N. Y. 


IN THE USE OF AIR 


INDUSTRIAL PRODUCTION AND CONTROL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-261 





ccovomy “” HELLER 
ECONOMY 

SAWING OPERATIONS 
WHEN YOU HAVE ALL THREE UNITS FROM ONE SOURCE 


TRIPLE ECONOMY 


1 THE COLD SAW 
with HELLER 


1. The Cold Sawing Machine 
2. The Blade Sharpener 
3. The Circular Sawblade 


Economies are effected on every operation 
involved in cold metal sawing by taking ad- 
vantage of the complete service available 
through Heller. 


The specific savings offered by the use of 
the combination of Heller Cold Metal Saws, 


MODEL SSH-630-A_ _— Heller Blade Sharpeners and recommended 


AUTOMATI 
pony aa Sawblades becomes accumulative when used 


with each other. 


2 
THE 
SAW 
SHARPENER 


HELLER GIVES YOU COMPLETE SERVICE 
WITH EXACTLY CORRECT BLADES. 
MODEL 8-650 


3 THE SAW BLADE AUTOMATIC SAW SHARPENING 


MACHINE 


HELLER MACHINE COMPANY, 114 liberty St.. New York 6.N_Y. 


KNEE AND PLANER TYPE MILLING MACHINES + RADIAL AND COLUMN 
DRILLING MACHINES «+ TRANSFER MACHINES + SPECIAL MACHINES 


262 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-262 The Tool Engineer 





ARTCRAFT ENGINEER 


furane plastics 


\ 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-263-1 


TUBE END-FORMING MACHINES 


shape and form tube ends 


fast...accurate...atless cost 





FREE— New Bulletin T-1 shows, describes VAILL 
tube end forming machine VERSATILITY for... 


Beading @ Flaring @ Flanging e Sinking 
Expanding e Grooving @ Threading @ Reducing 
Double Lap Flaring e Double Lap Flanging 


NK ANN XZ 1 IN 


on Tubing up to 6” Diam. 


THE VAILL ENGINEERING CO. . TeeyNaaxely 


131 E. MAIN STREET WATERBURY 20, CONN. NIAX/U CONS LN 


USE READER SERVICE CARD; INDICATE A-7-263-2 USE READER SERVICE CARD; INDICATE A-7-263-3 
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with 5 optical microscopes 
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VERSATILITY ACCURACY 


Optical settings for operations in all planes 
and compound angles . . . Equally suitable 
for tooling, short-run or production work ... 





Overall accuracy of .0002” 


A precision machine for JIGLESS 
boring, facing, milling, and drilling 
work, in all planes. Built-in 360° 
optical rotary table, 28%" x 32%” 
All spindle and table settings by 
optical microscopes. Infinitely variable 
hydraulic feeds. Mechanical spindle 
feeds with automatic depth stop. 
#40 taper spindle-speeds infinitely 
variable to 1400 R.P.M. Special 
features eliminate effect of 

spindle overhang on accuracy. 


DIX! 450 PRECISION 
OPTICAL CIRCULAR 
DIVIDING TABLE 


Direct readings of | sec. 











(See insert picture above) rigidly 
mounted (not tilting) on built-in 

rotary table permits holding close 
tolerance relations between bores 

in all planes, including bores at 
compound angles. ALL IN ONE SET-UP. 
All sides of the work piece except the 


mounting face machined in one set-up. * Guaranteed service by factory trained staff 
* Engineering staff available for consultation 
* Spare Parts in New York stock 

SEE THIS * Your operators trained 


DIX! 60 now in wide use in leading Aircraft and 
VERSATILE MACHINE 


Manufacturing Plants throughout the United States. 


iN OPERATION Nomes ovailable upon request 


at our New York 
or Cleveland Show 
Rooms. Write for 
Complete descriptive a a] a aa - i - 

literature and prices 

to Department 21. ex fetel a | & Taal elela | itd. 
Catalogues on ; 
additional production 

equipment else 475 Grand Concourse, Bronx 51, N. Y 
available on request. 


5 OPTICAL MICROSCOPES 











A Division of Machinery Builders, Inc 


aalelal: MOtt Haven 5-0900 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-264 The Tool Engineer 
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What every designer 

should know about 

THE ART OF 
GENERATING 


ATING 
ner TER 


—_ B : 
ON 
€ OF INCLINAT! 
Tana PER-SPINDLE 


 ¢ ren offers designers many advantages in 
producing an almost unlimited variety of contours. 
Produced by the relative motions of points, lines, 
or surfaces, all generated profiles are combinations 
of two basic surfaces: curved and straight. 


Generating with a reciprocating cutter on the 
Fellows Gear Shaper is a low-cost method of pro- 
ducing a wide range of symmetrical or irregular 
contours, either internal or external. Gear Shaper 
versatility provides a choice of generating tech- 
niques—employing a cutter form conjugate to 
work shape, introducing a variable movement 
between cutter and work, cr a combination of 
both methods. 


THE 
PRECISION 
LINE 


Shown above are some trim dies and the cutters 
used to generate them: three-sided cutters gener- 
ate the square holes and four-sided cutters the 
hexagonal holes. Cutter sides are curved surfaces 
conjugate to the straight surfaces on the dies. The 
drawing shows the steps in generating. A special 
bed tilting mechanism in the Gear Shapers pro- 
vides a simple adjustment for the 

required taper angle on the dies. 


Many other examples of interest to 
designers are shown in the booklet, 
“The Art of Generating with a 
Reciprocating Tool.” Just write any 
Fellows Office. 


THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 319 Fisher Building, Detroit 2 
5835 West North Avenue, Chicago 39 
150 West Pleasant Avenue, Maywood, N. J. 


6214 West Manchester Avenue, Los Angeles 45 


Gear Production Equipment 
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continuous broaching 





@ Higher machining production than ever achieved by 
any other method has been made possible in many 
cases through the use of the Footburt Continuous 
Surface Broaching Machines. In most cases, production is 
limited only by the speed at which parts can be loaded 
into the self-clamping fixture. Unloading is automatic. If 
you have a problem of high production on small parts, 
send blueprints and hourly requirements. 


THE FOOTE-BURT COMPANY 
Cleveland 8, Ohio 


Detroit Office: General Motors Building 





FOOTBURT 


PIONEERS IN SURFACE BROACHING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-266 
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A Limitless Range 
of Die Set Sizes 
Jig-Bored 
to YOUR Specifications 


! iT 


SUPERIOR 
HAS THEM ALL 


No Pressieil Price. 


for fast 


local 


Expert Superior 


Kalamazoo, Mich., Phone 5-7988 


Indianapolis, ind. 
BRoadway 5668 


Chicago, lll., RAndolph 6-8871 
Dallas, Tex., Riverside 5138 
Rockford, Ill., Phone 3-3932 
St. Louis, Mo., JEfferson 5-1223 
Milwaukee, Mitchell 5-6027 
Orange, N. J., ORange 5-5810 
Dayton, Ohio, Hemlock 6209 
Memphis, Tenn., Phone 33-7727 


Cleveland, Ohio, 
KEnmore 1-2015 
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service call 


these 
representatives 


Eau Ciaire, Wis., Phone 2-3453 
Minneapolis, Minn., FR 1-1321 
Winter Park, Fia., Phone 5-0464 
New Haven, Conn., LO 2-1731 
Brooklyn, N. Y., NAvarre 8-6690 


PLANTS AT 

@ Milwaukee, Wisc. 
Mitchell 5-6027 

@ Plainville, Conn. 
SHerwood 7-2701 














Automatically 
With One Loading 


f you are faced with the problem of speeding up the 

drilling of small parts, it will be to your advantage 
to acquaint yourself with this new bench-type drilling 
machine which incorporates 2 Govro-Nelson Automatic 
Drilling Units, one with a 2-spindle head, originally 
designed for drilling and counterboring an aluminum 
collar. 
The operator loads and clamps the part in a simple 
fixture, then depresses the start-cycle switch, where- 
upon the left-hand drilling unit automatically feeds 
forward and drills two holes. The withdrawal of the 
spindles causes the right-hand unit to feed in automa- 


tically to counterbore one of the two holes previously 


drilled. 


With this simple set-up, the three operations are per- 
formed automatically at an output rate in excess of 300 
pre es per hour. 


By making slight changes in mounting and fixtures, the machine 


is readily adaptable to drilling a variety of parts. Send for com- WRITE FOR 


‘DRILLING UNIT 


plete information. 


GOVRO-NELSON CO. 


Machinists of Precision Parts for 33 Years 


1933 Antoinette Detroit 8, Mich. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-268-1 








with CERRO-ALLOYS you 


can reduce costs of: 


Chucking Irregular 
Work Pieces 


Duplicating 
Master Patterns 


Bending Thin- 
Walled Tubing 


and many other operations such as making dies, anchoring 
bushings, securing magnets in fixtures, anchoring shafts in 
Alnico rotors, aligning and securing shaft bearings, etc., etc. 


CERRO ALLOYS melt at low temperatures and are non- 
shrinking (even expand slightly) in hardening. Send for 
literature, mentioning operation in which interested. 


CERRO DE Pasco CORPORATION 


Room 1503 
300 Park Avenue, New York 22, N. Y. 








USE READER SERVICE CARD; INDICATE A-7-268-2 





Punches and Dies 


Angle Iron Cut Off Die 


No. 18, cut off die, for 
2”x2”x\4” and lighter an- 
gles. Mounted in leader 
pin die set. Fits ‘most all 
makes of 25-ton and larger 
presses. Simple shearing ac- 
tion insures straight, clean 
cut WITHOUT DISTOR- 
TION. Another of the 
many different kinds of 
punches and dies in stock 
or made to order for foot, 
hand or power operation. 
Also adaptors and die 
shoes to convert your 
press. Each precision-made. 


Immediate 
Delivery 


What are your punch and 
die needs? Consult us about 
your problems. Prompt 
service on “specials” made 
to your order. 


Send for free illustrated catalog 
No. 154 AC. Net prices shown. 


WARD Machinery Co. wochington Chicago 6 


USE READER SERVICE CARD; INDICATE A-7-268-3 
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O-M Series TH 
Hydraulic 2000 PSI 
Meets JIC Standards 





The O-M-engineered removable Rod Gland Car- 
tridge, exclusive with the O-M Series TH Hydraulic 
Cylinders, incorporates all the features essential to 
peak performance and minimum maintenance. It is 
constructed with a heavy wall steel shell threaded for 
quick, easy removal, and accurately piloted in rod 
head to assure perfect alignment. In most applications 
cartridge can be removed easily without removing 
mounts or the rod nuts. You simply loosen and re- 
move with a spanner wrench, 


A Rod Packing — Vee type, non-adjustable, self-compen- 
sating, rod gland packing provides multiple lip seal 
with excellent pressure sensitivity and long life. 


Rod Bearing — Extra long, bronze rod bearing provides 
large bearing surface located well forward for maxi- 
mum support of piston rod. 


Cartridge ‘‘O” Ring Seal — With leather back-up washer 
provides positive seal and acts as friction lock to retain 
cartridge. 


D Rod Wiper— Homogeneous lip type located well for- 
ward to prevent accumulation of dirt in pocket. Metal- 
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: \\\{ 7 
oe i? 
New 0-M High Pressure Hydraulic “ig 


Cylinder equipped with Removable Rod Gland Cartridge 


lic scraper (AN approved) available and interchange- 
able with wiper. 


E Pilot—O.D. of cartridge serves as pilot for cylinders 
mounted on rod end. 


O-M Series TH High Pressure Hydraulic (oil) Cylin- 
ders—conservatively rated at 2000 P.S.i.—are available 
in bore sizes 114 to 8-inch inclusive. Descriptive drawings 
of cylinder, mounts, mounting brackets and capacity 
chart are included in the new O-M Bulletin 105. Mail 
coupon for your FREE copy today. 

ENGINEERING SERVICE — consult an Ortman-Miller rep- 

resentative regarding your hydraulic or pneumatic prob- 

lems. His brood experience with standard and special 

cylinder applications is available to you without obliga- 

tion. Use convenient coupon. 


ORTMAN- -MILLER 

MACHINE COMPANY 

13 143rd Street, Hammond, Indiana 

C) Send Bulletin 105. 


[] Hove representative call 
Nome pigiand _____ Position 
Company 
| Address 
| 


City Zone 


_Stote 
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whether 
patterns are 
simple 


or complex 


The “Micro-Positioner" 


makes possible 







repetitive 













Typical problem 
solved by 
“‘Micro-Positioner” 


reproduction 


easily and quickly 





When setting up the equipment for the 
pattern illustrated, no center punches are 
required. Operator positions the bilateral 
This unique tape-controlled, automatic positioning table fills the tables and indents the tape where the 
re hole is to be machined. In operation, the 
table indexes rapidly (90 in./min.), then 
for drilling, reaming, tapping and many other operations. A sensing slows down (6 in./min.) as it comes ac- 
” ” i y curately into position over the point of 
intersection. 


need for a relatively inexpensive, yet accurate (.001”), table 
















mechanism that “feels” indentations in a steel tape directs 


the movements of the table in the horizontal plane, either laterally or A Ream for 3/8” dowel (2 holes) 


Drill for 13/32” diam. (6 holes) 
Drill for 11/32” diam. (4 holes) 
Drill for 1/4” diam. (6 holes) 

Drill for 17/64” diam. (4 holes) 


longitudinally. Easily portable, the “Micro-Positioner” may 
be moved from one machine to another as production requires. Used 


in combination with radial drills, milling machines, turret drills or 


mooo 


other suitable spindles, this unit results in a universal production 


machine of unlimited potential. 


For detailed information, write for Bulletin TE-7 


THE MICRO-POSITIONER CORPORATION 


716 Wilshire Bivd., Santa Monica, California 





Telephone TExas O-5070 
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SPEED PRODUCTION, CUT WASTE WHEN 
MAKING RING-SHAPED TOOL STEEL PARTS 


New Graph-Mo’ Hollow-Bar 
eliminates drilling, 
machines 30% faster 


F you make ring-shaped tool steel parts, 

you'll find that you can speed production, 
cut waste, and save steel by using Graph-Mo* 
Hollow-Bar. That’s because Graph-Mo 
Hollow-Bar comes with the hole already 
in it. There’s no drilling. You start with 
finish boring. 

And with Graph-Mo Hollow-Bar you get 
the combination of proved advantages that 
have made Graph-Mo one of the most popu- 
lar tool steels: excellent machinability, 
exceptional wearability, unsurpassed stability. 

Actual tests prove that Graph-Mo machines 
30% faster than other tool steels. That's be- 
cause Graph-Mo has free graphite in its struc- 
ture. And this free graphite gives Graph-Mo 
less tendency to pick up, scuff, and gall. 








Graph-Mo’s amazing wear resistance stems 
from a combination of graphite and diamond- 
hard carbides. Reports from users indicate 
that Graph-Mo outwears other tool steels on 
aa RR an average of three to one. 

- A a Graph-Mo also is the most stable tool steel 
BLANKING AND ever made. A master plug gage made from 

FORMING DIE this steel showed less than ten millionths of 
an inch dimensional change after 12 years 
in use. And Graph-Mo responds uniformly 
to heat treatment, too. 

Makers of ring-shaped tool steel parts may 
obtain Graph-Mo Hollow-Bar in sizes from 
4 to 16 inches O.D. with various wall thick- 
nesses. 

To learn more about Graph-Mo Hollow- 
a Ccneusaedie Bar, and its application to your problems, 

UPSETTER FORMING AND write The Timken Roller Bearing Company, 

DIE PIERCING DIE Steel and Tube Division, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 


TRIMIKEN 
STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 









































SIZING 
DIE 
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EDWIN J. THOMAS 


by Fabian Bachrach 


“'..added over 20.000 employees 
to The Payroll Savings Plan.” 


“The Savings Bond Program—like any other program in 
a corporation —will succeed only if it has the complete 
support of top management. Recently the Goodyear 
Tire & Rubber Company added over 20,000 employees 
to the Payroll Savings Plan, attaining an overall par- 
ticipation of over 71%. While the drive itself was suc- 
cessful I feel the job is only half done. Now we are 
installing a program to maintain this high peak of par- 
ticipation. Such a program will constantly keep the 
merits of the program before each employee, encour- 


aging him to provide his own security through this 


effortless plan of saving.” 

EDWIN J. THOMAS, President 

The Goodyear Tire & Rubber Company, Inc. 
What is the percentage of employee participation in 
your Payroll Savings Plan? If it is less than 50%, get in 
touch with Savings Bond Division, U.S. Treasury De- 
partment, Washington, D. C. Your State Sales Director 
will be glad to help you increase your participation to 
60% or higher. A phone call, telegram or letter to 
Savings Bond Division, U.S. Treasury Department will 
bring a prompt response. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, jor their patriot donation, the {dvertising Council and 


American Society of Tool Engineers 


10700 Puritan Avenue 


Detroit 38, Michigan 
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30 stock answers to your 
a gaging problems... 


% ~ " COMPARASCOPE 
Adjustable, for O.D.,’| i > A | ~ I A precision instrument for 
D., shoulders, grooves , ~~ A checking surface finishes 
0" to 6" range. with 4 . 


2. models. (s zg me DEEP HOLE GAGES West Coast Distributor 


* : For bores up to 20 for Hemco Gages 
fj GROOVE GAGES BORE GAGES coat e leagin. ‘Prices Cr + 
For “O" ring .and For bores '/g ee 
te) sneap ring grooves, to 12" dia. Two : 
GROOVE ‘ bore to 5”. point setting x 
Wola Vile) me? tel: Adaptable for spe- with equalizers : 3) 
Piackt bom face te cial applications. XS 
top or bottom of F ii . : 5 LosW . 
groove, and deep —s i 4 ace . EAR e gear da ‘ » 


TEST INDICATORS 
Exclusive _ features 
with .00!1 or .000! 


accuracy. 
holes .or slots. , 
“ Product of the Month ” 


SINE PLATES 


Tooling balls \ ie 


plates in 
Ask for 


catalog 


55G 


regulor 
and 
compound 


types 
Half-inch diameter 


balls stocked in be 4 a 
f hank lengths. Special si ted. “Ay 4 Y : 
our shan engins pecial sizes quote 3 mg, a> i 
INSPECTION of tools, dies, | aa Bf! 


jigs, fixtures, and production ports. _" ANGLE 


JIG FABRICATION of aircraft assem- } PLATES Sf ~ ; 


bly jigs and master tooling, using 
sight levels, transits, or jig collimators. 


ye 


TOOL FABRICATION requiring ball 
location of compound angle con- ; , 
. Vv. 
struction. Py BLOCKS 
F Two models” 
* There are many more, and some 7 
ii} . te 
— special” ones, too. _ HEIGHT GAGES 
oe gga Spee : 12", 18", 24" and 
es ee r ; 36" models. 
Extended verniers 
carbide  scribers 
zero adjustment to 
surface. 


BENCH CENTERS 

Inspect: lengths, 

cp |f4f heights and dia- 

TEST SETS > meters. Reversible 

centers. Accessor- 
ies available. 


SURFACE PLATES 
Black granite, honed 
surface to 50 mil- 
lionths .accuracy. 





Magnetic 
base or T- . 
slot base s 
models. 


ee 48, a > ” 
INDICATOR TESTER WJ ear | ae TOOLING BALLS | 
2. stage. Takes cor- ae ‘ie? - 4 shank lengths 
rection curve and s rs 4 VERNIER CALIPERS ; Accessories for use 
checks measuring 1 Hardened tool stee! ‘ 3 with _ sight levels 
pressure. with extended ver- : transits auto-col 
niers, 6", -12", 20° Waitatehicis: 


24" and 36" models 
MASTER SET RINGS 


Special - toleranced 


J BENCH COMPARATORS 
rings with. a low : 

1g ° Several types available 
price. 1 or 2 indicators. 


RELIANT GAGE & SUPPLY CO. 


4935 FIRESTONE BOULEVARD 
SOUTH GATE, CALIFORNIA 
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24th ASTE ANNUAL CONVENTION 
TECHNICAL PAPERS AVAILABLE NOW! 


Mail Your Order Today 


The following technical papers delivered at the 24th Annual Convention of the American 
Society of Tool Engineers, in Chicago, March, 1956, are ready for immediate distribution. 


Paper No. Title Paper No. Title 
Ceramic Tooling Brought Up to Date T31 Automation—Its Effect on Jigs and Fixtures 
The Drawing of Titanium T32 A Survey of Surface Finish Inspection Tech- 
Machining with Silent Sound niques 
Recent Advances in Grinding Wheels T33 Surface Finish and the Production Engineer 
Precision Production Grinding Machines T34 Automation for the Big Production Shop 
Electrical Discharge Grinding of Tools T : 
Crystallography and Grinding Hardness of the 35 Automated Electronics 
Diamond Crystal T36 Fluid Power for Machine Tool Drives 
The Selection, Division, and Shaping of Diamond T37 Four-Way Directional Control Valve Spool 
for the Manufacture of Diamond Tipped Tools Design 
Some Aspects of the Batch Production of Dia- T38 Crater Wear of Cutting Tools 
mond Tools “efi at ae 
The Tool Engineer’s Function in Numerical Con- T39 aw Sim cima of Research Findings to Shop 
trol 
>; Controlled Jig Borer T40 The Training and Development of Tool Engineers 
The Economics of Equipment Replacement by T41 Industry Looks at the Engineering Shortage 
Purchase T42 Value Analysis and the Tool Engineer 


Economics of Replacing Machine Tools by Equip- T43 Control of Tool Costs Lowers Production Costs 
ment Rental 


Diamond Dressing of Form Grinding Wheels T44 Measuring Productivity in Tool Design 

Shaped Tools for Form Grinding from the Manu- T45 Planning for Tomorrow’s Gaging 

facturers’ View Point T46 ASTE-Recommended Carbide Tool Tip Standards 
Why Register T47 The Need for Tool Steel Standards 

How to Become A Registered Professional En- T48 Tooling Problems for Utilization of Large Hy- 
gineer draulic Presses 

Metal-Cutting Evaluation T49 Tool Problems Peculiar to the Heavy Press Ex- 
Use of Industrial Diamond and Diamond Tools trusion Industry 


in Industry @T50 Suggested Standards for Diamond Tool Shanks 
The Use of Diamond Tools for Turning and Shap- T51 Soluble Oils and the Tool Engineer 


ing of Small Parts C1A Advantages of Plastic Tooling 
Diamond Tools for High Production Boring and C2 Solving Carbide Die Problems 


Reaming Machining Carbide Dies by the Electrical Dis- 
An Objective Look at the Field of Instrument charge Method 


Gearing How to Help the Die Builder Give You Satis- 
Gear Gaging Automation faction 


Introducing Computers for Machine Tool Control What the Strip Steel Manufacturer Should 
The Machinability Computer Know 


Cemented Particle Diamond Tools and Wheels The Die Builder Asks for Help 
The Selection of Diamonds for Various Applica- Application of Cemented Tungsten Carbide for 
tions Dies 
Impact of High Accuracy (Low Tolerance) Re- The Stamper and Die Building 
quirements on Jigs and Fixtures in Mass Produc- *RR2 Cemented Borides for Tool Materials 
*RR3 Methods of Applying Cutting Fluids 
_ 
ASTE Collected Papers, Dept. 7 MINIMUM ORDER—$1.00 
American Society of Tool Engineers 
10700 Puritan Avenue 
Detroit 38, Michigan QUANTITY PRICES AVAILABLE ON REQUEST 
A COMPLETE BOUND SET OF ALL THE ABOVE PAPERS IS NOW AVAILABLE TO 
MEMBERS, $4.00 [ oo NON-MEMBERS, $7.50 [— 
A BOUND SET OF ONLY THE DIAMOND SYMPOSIUM PAPERS IS AVAILABLE TO 
MEMBERS, $2.00 [J -- NON-MEMBERS, $4.00 [5 
@All diamond symposium papers are marked @ for easy seiection *ASTE Research Report 


Please send postpaid the individual 24th Annual Meeting Papers circled below at 25¢ each (for members)—50c each (non-members) 


Tl T2 T3 T4 TS T6 TS TI TIO TIT TI2 TI3 T14 TIS TI6 TI7 T1I8 TI9 T20 T21 T22 T23 124 T25 726 T27 T28 T30 T3) 
T32 733 T34 T35 136 T37 T38 T39 T40 T41 142 T43 T44 T45 T46 T47 T48 T49 T50 T51 CIA C2 RR2 RR3 


Name...... 





Address 


CHAPTER NO. NON-MEMBER [ 
FULL PAYMENT MUST ACCOMPANY ALL ORDERS 
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You ll get fast, accurate layouts 
with the ALL NEW. 


NILCO DIAL SCRIBE GAGE 


Speed and precision are the order-of-the-day when you 
put this highly efficient Nilco gage to work on your 
scribing jobs. The gage can be set in a jiffy without the 
use of gaging blocks or masters. For ease of positioning 
the indicator arm, there are twelve notches spaced one 
inch apart between centers on the back of the column. 
A spring plunger locks arm in any notch desired. The 
easy-to-read Nilco indicator has a one inch range and is 
graduated in .001”. In addition, there’s a 1” Vernier 
adjustment for setting the indicator to any .001”. This 
tool can also be used as a height gage. Attachments can 
be supplied so that the gage may be used with a test 
indicator. 


For details on this Nilco Dial Scribe Gage, or any of our 


other popular high-precision gages, address Nilsson Gage 
Co., Inc., Poughkeepsie, N. Y., or Berkley, Mich. 


NILSSON GAGE Co., INC. 


wee YN wh! ll wy 


ECuwomy DIAL a * Zz DIAL GROOVE —, = DIAL GROOVE DIAL PITCH DIAL BORE THREAD ne Fr! ' 
SNAP GAGES GAGES LOCATION GAGES DIAMETER GAGES GAGES GAGES 
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big advantages 


‘“ Y’a@a. 4 nid fh 
Bi NC@ master COLLETS 
A a ; 44m A IN 


@ reduced set-up time @lower tooling costs 


Martin Master Collet «g Benco "CT" Collet Benco "CB" Collet 


Don’t waste valuable time changing collets when you change 

bar stock size. Use Benco Master Collets and Pads and take ad- 

vantage of the full capacity of your machines. Pads for Benco 
CO MAKES Master Collets can be installed without taking collets from the 
Master Pushers end Peds spindle in seconds instead of hours. They are held securely, 
Stain Hatin deci an never work loose during operation. 


Pushers and Feed Fingers Lower tooling costs by buying Benco Master Collets and varying 
; sizes of pads. Pads cost much less than conventional collets of 
Conventional Collets 


similar capacity. 
Ejector Collets P Y 


Collet Sleeves and Chuck Nuts a heat wine of oil —— ome and —_— a 
for B. & S. Machines combine to assure long, trouble-free production. Cam grinding on 


Carbide Faced Stock Stops the taper provides easier, quicker operation in the chuck head. 


for B. & S. Machines For simple or difficult jobs, Benco Master Collets are far better. 
Get Benco Collets now and watch the improvement in produc- 
tion and costs. Benco Collets are guaranteed against breakage 
for one year. 


COLLET MANUFACTURING CO. 
Cleveland 14, Ohio 


REPRESENTATIVES: Dorow Machine Tools, Wichita, Kansas; Harry Dunn Corp., Houston, Texas; J.K. Bousum Co., Detroit, Michigan; 
Walter J. Greenleaf Co., Pittsburgh and Erie, Pennsylvania; Hospelhorn Tool & Supply Co., Dayton, Ohio; 
Kel-Sir Co., Milwaukee, Wisc.; Fred J. McMillen, Providence, R.1.; Philadelphia Tool Co., Bala-Cynwyd, Pa.; 
Pearse-Dengel Tool Co., Hasbrouck Heights, N. J.; Frank M. Wilson, Buffalo, N. Y.; W.C. Straub, Cleveland, Ohio; 
G. W. Wittlinger, Chicago, Illinois; J.E. Dilworth Co., Memphis, Tenn.; H.M. Scherling, Minneapolis, Minnesota; 
H. F. Soderling Co., Seattle, Washington; Mason Machine Tool Co., Salt Lake City, Utah and Denver, Colorado; 
General Foundry & Mach. Co., Sanford, N.C.; Bowen Conn, Fort Wayne, Ind.; Production Tools, Toronto, Ont. 
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Automatic 


Handling 
Speeds 
Production 






On a Standard 
Ex-Cell-O Precision 
Boring Machine 





For a Fraction of 


Special Machine Cost 


This standard Ex-Cell-O Precision Boring Machine picks a part from a chute and loads it into the 
is equipped for facing both ends of oil pump chuck, then the parts are clamped, machined and 
ejected. 

The flexibility of standard Ex-Cell-O Machines 
permits low cost automated operation with the 


impellers. With automatic work handling equip- 
ment it operates at a net production rate of 156 


pieces per hour. The use of a standard machine addition of work handling equipment. Such a 
keeps the original cost at a minimum. machine may be profitable in your plant. Wire or 


In a completely automatic cycle a loading arm write Ex-Cell-O in Detroit. 


In straddle facing oil pump 
impellers (at right) smooth 
machine performance is im- 
perative. Width limits between 
faces are held to .0005”. 


\\ 
EX-CELL- 
Se 


a a ee 
DETROIT 32, MICHIGAN eas 
MANUFACTURERS OF PRECISION MACHINE TOOLS * GRINDING 
SPINDLES * CUTTING TOOLS + RAILROAD PINS AND 
BUSHINGS + DRILL JIG BUSHINGS + AIRCRAFT AND 
MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


56-17 





Verson Presses offer features that bring accuracy, 


dependability and economy to a wide range of 


metal forming operations. The Verson Allsteel 
Frame, anti-overlap clutch and brake unit, square 
type gibs and non-oscillating vertical type adjust- 
ing screw are examples of the engineering and 
design that are a part of every Verson Press. 
The press illustrated is a Verson 1800 Ton, twin 
gear, double crank. Two crankshafts are arranged 
front to back to eliminate the necessity of an extra 


A Verson Press for every job from 60 tons up. 








Front to Back Crank Arrangement 


of this 





~Verson- 
1800 Ton Press 





eliminates 
need 
for 
extra long 


shaft 


long crankshaft. Gearing for the press can be in- 
stalled and removed through the front of the crown 
allowing installation in areas with low overhead 
clearance. The machine was built to J.1.C. stand- 
ards and has all electrical wiring and equipment, 
lubrication piping, air piping and controls installed 
internally. 

We will be pleased to recommend Verson Presses 
to fit your production process. Just send an out- 
line of your requirements. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


~Verson~|| VERSON ALLSTEEL PRESS CO. 
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